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NUS CORPORATION AND SU6SlDlARlES STANDARD CALCULATION 
c SHEET 

CLIENT: 
l&L&\ CLC .A d 

FILE NO.: BY: 

32% I ,j a !i &b&c/ PAGE 1 OF & 

SUBJECT: CHECKED BY: DATE: 

4a7/la 

NUS 155A REVISED 0285 



NUS CORPORATION AND SUBS/D/AR/ES STANDARD CALCULATION 
* SHEET 

CLIENT: FILE NO.: 

Ivti~ucRi~l 3am By: s\ j-L&h& PAGE 2 OF b 

s~,~-, Dust - t$&d-%j /3&y. 
CHECKED BY: DATE: 

d la7)r., 

NUS 155A REVISED 0285 



NUS CORPORATION AND SUBSIDIAR/ES STANDARD CALCULA T/ON 
SHEET 

CLIENT: 

!im, c.LE 4 PJ 

FILE NO.: 

3aBI 
SUBJECT: 

j+fit; \le Dvst - @&p/q-c 

By: J. Itu/b&& 
CHECKED BY: 

PAGES OF b 

NUS 155A REVISED 0285 



NUS CORPORA T/ON AND SUBSJD/AR/ES STANDARD CALCULATION 
SHEET 

CLIENT: 

hJ\)cLAJ~ cc0 /II 

SUBJECT: 

FILE NO.: 
3a71 PAGE4 OF6 

CHECKED BY: DATE: 

NUS 155A REVISED 0285 . 



NlJS CORPORA JION AND SUBSIDIARIES STANDARD CALCULATION 
c SHEET 

CLIENT: FILE NO.: 

NVdQ axA ti 3a8\ By: ,), u&& PAGE SOF&, 

SUBJECT: CHECKED BY: DATE: 

ab7/4iJ 

NUS 155A REVISED 0285 . 



NUS CORPORATION AND SUBS/D/AR/ES STANDARD CALCULATION 
SHEET 

CLIENL~u 4 c LE A N 
FILE NO.: 

32 8 I PAGE b OF (, 

SUBJECT: CHECKED BY: DATE: 

6gmwT DLI5? H ala 7/4cx 
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NUS CORPORATION AND SUBSIDIAR/ES STANDARD CALCULATION 
* SHEET 

NUS 155A REVISED.0285 



NUS CORPORATION AND SlJBSIDIARIES STANDARD CALCULATION1 
SHEET 

By:J. ~-twr&d~ PAGE a OF 5 

CHECKED BY: DATE: 

DJL i/J7 j4A 



NUS CORPORA TION AlilD SUBS/D/ARIES STANDARD CALCULATION 
SHEET 

CLIENT: 
pLw&j CCCMJ 

FILE NO.: 
3.2 8 ( 0y: J. !hcA7h&d PAGE 30’5 

SUBJECT: 

lQQp.kc.- -pw 

CHECKED BY: 
r)jc 

DATE: 

‘0 7/q a 

. 

TABLE D.10 critical Vahes of the r DisMbotiaa 

IO(z): 0.10 
fl- I la(l): 

0.50 0.20 

0.25 0.10 o:o 5 a 0 
i 0.05 0.02 

0.01 
0.01 
0.005 0.005 0.0025 0.002 0.001 

I 
0.001 0.0005 

: 11 1.000 3.078 6.31* 12.706 31421 1.18b 2.920 63.657 0.303 6.965 127.321 311.309 636.619 
1.636 _ 2.353 3.162 9.925 b.511 lb.019 22.327 31.599 
1.533 2.132 2.776 

S.ICl 
3.717 7.l53 10.215 4.601 12.924 5.591 

l.(r76 2.015 2.571 3.365 
I.610 ~SLJ;r~C-cc=-. 

Ii;:16 
0.765 
0.7(11 
0.727 

0.718 l.blrO 1.9b3,. 2.bk7 3.1c3 
0.711 l.lrlS .1.195 2.365 
0.706 

2.991 
1.397 1.860 2.306 2.196 

0.703 1.313 1.633 2.262 2.121 
0.700 1.372 + 1.612 2.22) 2.7br 

b.032 b.773 

3.707 b.317 
3.199 b.029 
3.355 5.133 
3.250 3.690 
3.169 3.SIl 

7;173 
2.193 6.869 

5.201 
b.715 
b.501 
b.297 
b.lbb 

5.959 
5;bOI 
5.011 
b.711 
1.587 

0.697 1.363 
0.695 1.356 
0.69* 1.350 
0.692 1.3k5 
0.691 l.Jkl 

1.796 2.201 2.711 
1.762 2.179 2.611 
1.771 
1.761 :-::: 
1.753 2:602 

b.025 
3.930 

K 
3:7s3 

b.bJ7 
b.318 
b.221 
b.110 
b.073 

16 i 
27 I 
18 I 
19 I 
20 I 

21 ! 

3.106 3.b97 
3.055 f.b28 

:-i:: 
3.372 

2:9b7 
3.326 
3.2I6 

0.890 1.337 1.7b6 2.120 2.SO 
0.619 1.333 1.7bO 2.110 2.167 
0.618 1.330 1.73c 2.101 2.522 
0.688 1.321 1.729 2.093 
0.617 

2.539 
l.S25 1.725 2.016 2.321 

2.921 3.252 
2.191 3.222 
2.171 3.197 

xc": . :*::: . 

:: I 
24 I 
2s I 
26 I 
27 I 
21 I 
29 I 
30 I 

0.666 1.323 1.721 2.010 2.511 
O.CIL 1.321 1.717 2.07b 
O.bI5 

2.501 
1.319 1.7lb 2.069 2.500 

0.615 1.511 1.711 2.06C 2.492 
O.CIC 1.316 1.701 2.060 2.C85 

2.831 3.135 
2.819 3.119 
2.107 3.1oc 
2.797 3.091 
2.717 3.071 

3.616 
3.6b6 
3.610 

:*::: . 

3.S27 
3.505 
3.115 
3.b67 
3.b50 

b.015 
3.965 
3.922 
3.883 
3.850 

31 I 
32 I 
33 I 
3b I 
35 I 

0.61b 1.315 1.706 2.016 2.b79 
0.61h 1.3lP 1.703 2.os2 
0.6I3 

2.b73 
1.313 1.701 2.011 

0.613 
2.b67 

1.311 1.699 2.ObS 2.b62 
0.613 1.310 1.697 2.Ob2 2.bS7 

2.779 3.067 3.b35 3.707 
2.771 3.os7 3.b21 
2.763 x:: 

3.690 
3.bO8 

2.756 
3.67b 

3.596 
2.750 3:030 

3.659 
3.385 S.Cb6 

0.612 1.509 1.696 2.oco 2.bS3 
0.612 1.309 1.691, 2.037 2.bb9 
0.612 1.301 1.692 2.035 
0.6:2 1.307 

2.Lb5 
1.691 2.032 

0.612 1.306 
2.bbl 

1.690 2.030 2.bSI 

2.7bh J.022 
2.731 3.015 
2.733 3.001 

3.375 3.633 
3.365 3.622 
3.356 1.611 
J.Jb1 3.601 
3.3bO J.591 

NUS 155A REVISEG 0285 



NUS CORPORA T/ON AND SUBSIDIARIES STANDARD CALCULA TION 

r 
CLIENT: 

Nevy CLC d 
FILE NO.: 

32BI PAGEq OF 9 

SUBJECT: CHECKED BY: DATE: 

Eq7 ~Cbv’C- bsc 

2 



NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULA T/ON c 
SHEET 

CL’ENTi Na VI/J c LC fJN 
FILE NO.: 

3asJ 

-SUBJECT: @ , hc . - /&.&pa%c 

BY: 
J. t%.-Lbd PAGE <OF5 

CHECKED BY: DATE. 
D7C //27/qa 
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NUS CORPORATJON AND SUBSlDIAR/ES STANDARD CALCULA T/ON 
L SHEET 

PAGE j OF2 

DATE: 

’ ’ NUS 155A REVISED 0285 



* NlJS CORPORATION AND SUBS/D/ARIES 
STANDARD CALCULATION 

SHEET 

CLIENT: FILE NO.: 

NhJ,c/\ ccc 4 N 32 lr 1 “: Jt MUA~~ PAGE a OFA 

SUBJECT: CHECKED BY: DATE : 

-6 
D3c 

Vd7jf2 l 

\ 

. .- . _ - _ - -. ^ - - ^ - _. 
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NUS CORPORATION AND SUBSIDIARIES 
c 

CLIENT: FILE NO.: 

Ahvq C4F.q~ ‘32Yl 
SUBJECT: 

STANDARD CALCULA T/ON 
SHEET- 

Byz J. lsu-b~ PAGE / OFa 

D;;;z, /Iv 3 

NUS 1554 REVISED 0285 



NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION 
c SHEET 

CLIENT: FILE NO.: 
bh.qCLCAcJ 33 s 1 “: J\ d~i,~~~ PAGE 2 OFJ 

CHECKED BY: DATE: 

m l/a 7l1ra 
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NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION c SHEET 



NUS CORPORATION AND SUf3SIDIAR/ES- 
STANDARD CALCULATION 

SHEET 

SUBJECT: 

FILE NO.: BY: 
3aW J - ti=b&A PAGE, OF 3 

,a CHECKED BY: DATE: 

Dx- \ mi7d 



I NUS CORPORATtON AND SUBSIDIARIES STANDARD CALCULATION 
CUCCT 1 

CLIENT: 
AmdL{ tic F\fd 

SUBJECT: ’ 

FILE NO.. 
“: J . hd=-hctd PAGE 3 OF 3 

CHECKED BY: DATE. 

w- 4a2/9 
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NUS CORPORATION AND SUBSIDIARIES STANDARD CAL ClJLA T/ON 
SHEET 

NUS 15% REVISEDOZe 



NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION 
SHEET 

PAGE2 OF 7 
DATE : 

i /as!/52 

NUS 155A REVISED G.285 



NUS CORPORA T/ON AND SUBSIDIARIES STANDARD CALCULATION 
SHEE 7 

CLIENT: FILE NO.: 

NC\ wq CLLA~ PAGE 30F 7 

SUBJECT: _ &tie CHECKED BY: ~~ c DATE: 
lL-d&,o&‘~>T 6 c&-&&&y ~/3Z/43 



NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION 
* SHEET 



NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION 
SHEET 

CLIENT. FILE NO.: BY: 
$ 

w/nvq CLUW 3au J. JtLCbJbarA PAGE 5 OF 7 
SUBJECT: 

v 
CHECKED BY: 

NC 
DATE: 

J/S / I 4d 

NUS 155A REVISED OZB5 



NUS CORPORA T.lON AND SUBSIDIARIES 
STANDARD CALCULATION’ 

SHEET 

PAGE & OF 7 
CHECKED BY: DATE : 

DJC 
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NUS CORPORA T/ON AND SUBSIDIARIES STANDARD CALCULATION 
v SHEET 

CLIENT: FILE NO.: 
!‘%2v~ C’LC Ad 32x1 By’ 3 &&hQC! PAGE 7 OF 7 

SUBJECT: 
I CHECKED BY: DA E: 

Ld-&edm 6/2fd&- &A-h?- Dx 1 JP/4J / 

NUS 155A REVISEL.OZ& 
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NUS CORPORA T/ON AND SUBSIDIARIES STANDARD CALCULATION’ 
SHEET 

NUS 155A REVISEP 0285 ’ 



NlJS CORPORATION AND SUBS/DIARIES 
STANDARD CALCULATION 

. SHEET 

CLIENT. FILE NO.: 

j’/avL, UCAJ’J 328 I By: J. Wb& PAGE 2 OF-J 

CHECKED BY: 
Dx- 

DATE: 

NLlS ISA REVISED 028L 
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NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION 
SHEET 

CLIENGCW COLA h/ FILE NO.: 

4 

~ a ~ , 
PAGE j OF3 

SUBJECT: CHECKED BY: DATE: 

saeanlfd? sW?%~os~ - e%dhpy aja7)Q 

.NUS 155A REVISED 0285 



NUS CORPORATION AND SUBS/D/AR/ES STANDARD CALCULATION 

NUS 155A REVISED 0285 



NUS CORPORA T/ON AND SUBSIDIARIES STANDARD CALCULATION 
SHEET 

CUE;*/ 

Y 

c Lo ~ d FILE NO.: 3a g \ 
PAGE zOF3 

CHECKED By: 

NU& 155A REVISED 0285 
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NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULA TIO?V 
SHEET 

SUBJECT: 

PAGE ( OF3 

DATE: 

’ lax /43 

NUS 155.1 REV!SED 0285 



NUS CORPORATION AND SUBS/DIARIES STANDARD CALCULATION 
* v SHEET, 

CL’EN;bml y1 c LE 4 iv 
FILE NO.: 

3&f I =” J , IA& bad PAGE 2 OF 3 

CHECKED BY: DATE: 

IPx j/a z ha 



NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATIO 

CLIENT: 
hf&wj CLf A G 

FILE NO.: 
PAGE OF3 

SUBJECT: CHECKED BY: 
pc I DATE: 

NUS i55A REVISED 0285 
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NUS CORPORATION AND SUBSIDIARIES STANDARD CALCULATION 
SHEET 



NUS CORPORATION AND SUBS/D/AR/ES STANDARD CALCULATION 
SHEET 

CLIENT: FILE NO.: 

JWM &L&d !‘v 3aw 
SUBJECT: ” 

“: J . j&&d 1 PAGE 2 OFa 
CHECKED BY: 

I 

DATE: 

2/a7/9a 

NUS 155A REVISED 0285 . 
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UPPEB 952 CO!MDBUCB LllIT 08 786 ABITBllETIC W 

Bnter Cherical: Acenapthene 
Enter kttrix: Surface soil Site 1 

Inter number of sampler: 1 
Degree3 of Preedol: 6 

Bnter 3ruple results (use l/2 CBDL for non-detects) 

Sample Ilo, 
--------- 

1 
2 
3 
k 
5 
6 
1 

‘.I 
Y 

10 
11 
12 
11 
14 
15 
16 
IT 
18 
I! 
20 
21 
22 
23 
24 
21 
26 
21 
20 
29 
30 

Suple Results 
----------- 

41 
53 

lT5 
51 

115 
180 
115 

(Ii-Ibar)**2 
y---------- 
6+69.155 
4692,669 
2969,996 
4960.184 
2969,948 
3k30,612 
286!.9!8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. lean: 121,1266 Std. Dee.: 68.49163 

Upper 95X confidence hit on wan: 16(,1806 
Bepresentatire 
Concentration: 
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UFPEB 95% COSPIDElCE JIIII OR TEE A~IflIllETiC HAG 

Enter Cherical: Pbenuthrene 
Enter Mix: Surface soil Site 1 

Enter naeber of samples: ! 
Degree8 of Freedoe: 6 

Enter’auple results !ase l/2 CBDl for non-detects1 

Sample lie. 
---w--e-m- 

i 
2 
3 
I 
I 
; 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 . 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

Sample Reerlts 

400 
600 
14.l 
900 
140 
200 
210 

(Ii-Ibar)** 
--~~~~~~-~~~ 
3430,612 
66859.16 
40513.41 
128513.5 
10513,49 
20002.04 
11213,kT 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hean: 341.4286 Std, Dev.: 229,!586 

Upper 95% confidence lieit on lean: 55~.1125 
Representative 
Concentration: 554.1125 



UPPER 952 COBPIDERCE IIHIT 08 TEE ABITSHETIC HEAR 

Enter ChekJ: Anthracene 
Enter latrix: Surface soil Site 1 

Enter nnlber of samples: 1 
Degree8 of Preedon: 6 

Enter.salple resalts (use l/2 CBDL for non-detects) 

Sample Ro. 
mm-e------ 

1 
2 
3 
I 
5 
6 
1 
a 
9 

10 
11 
12 
13 
14 
15 
16 
11 
11 
19 
20 
21 
22 
23 
24 
25 
26 
21 
26 
29 
30 

Sample Besalts 
m-mm-m-------- 

13 
66 

115 
66 

115 
180 
115 

(Ii-Ibar)** 
~-~~~-~~~~-- 
6811,653 
3565.196 
2429.082 
3565.?96 
2129.082 
2946.939 
2429,082 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
b 

Arith, Hear: 125.‘1113 Std. Dev.: 63.51828 
Representative 

tipper 95t confidence lirit on lean: 184,1610 Concentration: 180 



NT&B 45X COEFIDEBCE lItlIT OR TEE AEITlMEfIC HAG 

Enter Chetica!: Pluoranthene 
Enter latrix: Surface soil Site 1 

Enter naaber of suples: 1 
Degrees of Freedor: 6 

Enter sample resu!ts (ase l/2 CBDl for non-detects) 

Suple Yo, 
~-~-~-~~~~ 

1 
2 
3 
4 
I 
6 
1 
8 
9 

10 
11. 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
2k 
25 
2E 
21 
26 
29 
30 

Salple Deaul ts 
-------------- 

110 
T40 
190 

1100 
260 
260 
340 

(Ii-IbarWt 
---w-------- 
49030.61 
19030.61 
107!5! .2 
338059.2 
6685!*18 
66859 a ia 
31081.76 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
0 
0 
0 
u 

Arith. Hean: 518.511~ Std, Dev. 343.9200 
Bepresentative 

Upper 951 confidence litit on leaa: 636.6558 Concentration: 836.6558 



UPPEE 95% COtiFIDEEiCS iNI Ok T!!E ARITHWIC HEAh 

Enter 
Enter 

Enter 

Cnenicai : Pyrene 
Matrix: Surface soil Site 1 

number af samples: 7 
Degrees of Freedom: f 

Enter sample results {use l/2 CRDL for non-oetectsl 

Safnple No, 
---------- 

1 
2 
3 
4 
5 
6 
1 
8 
Y 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 . 
21 
22 
23 
24 
2t 
2; 
27 
20 
29 
30 

Sample Results 
-------------- 

710 
830 
200 
950 
240 
270 
280 

(Xi-Xbar l::2 
,,,,,-e-m-;, 

45308.16 
110793.9 
60293.88 
205079.6 
66122.45 
51593.88 
47151.02 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

as?.1429 Std. Dev.: 319.9851 
Reoresentatlve 

Aritn. Uean: 

Upper 95X coefidence limit on mean: 743.0904 Concentration: 793.0904 



UPPER 35% COFiFIDENCE II!!!? ON THE ARITHMETIC HEAN 

Enter Cnemicai : Renzo[g,h,i]perylene 
Enter Matrix: Surface soil Site 1 

Enter number of sanples: 7 
Degrees of Freedom: 6 

Enter sanole results Iuse l/2 CRDL for non-detects) 

Sample No. 
---------L 

1 
2 
3 
4 
5 
6 
7 
0 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 

Arlth, Mean: 

Sample Results 
-------------ti 

350 
310 
130 
420 
150 
190 
150 

(Xi-XbarW2 
-------v-w-- 

11479.59 
4508.163 
12736.13 
31379.59 
0622.449 
2793.078 
8622.40 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

242.6571 Std. Oev.: 115.5731 
Representative 

Upper 95% conf ioence limit on mean: 349.1403 Concentration: 349.7463 



UPPER 95X COAPIDEICE LINIT OR TKE AEITaWETIC IWi 

Bater Chemical: Chrysene 
Enter Ilatrir: Mace soil Site 1 

Enter number of sasples: 7 
Degrees of Preedon: 6 

Enter sarple results luse l/2 CBDl for non-detects) 

Srple UC. Sasple Eesalts (Ii-Ibar)@* 
---------m-m-w ------------ 

‘20 11175,51 
(70 242k6.94 
190 15116.94 
580 10601.08 
170 20818.31 
170 20818.37 
200 13061.2~ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Aritb. lean: 311.2857 Std. h.: 171.3532 

Upper 952 confidence lisit on lean: 47287667 
Representative 
Concentration: 

. 

472.7667 



OPPEK 952 COfiFIDEUCE LINT OR TKE AKI~BIIETIC NEAR 

Enter Chesicai: Benco[blfiuoranthene 
Enter iatrix: Surface soil Site 1 

Bnter nasber of suples: 7 
Degrees of Preedos: 6 

Enter kple results (use l/2 CKDI, for non-detects) 

Sasple Ro. Sasgle Beanits (Ii-Ibar)** 
--mm--e--w -----------m-m ---v-e-mm--- 

1 610 80008.16 . 
2 380 51.02041 
3 250 18808.16 
k 680 85765.31 
5 230 e 24693.88 
6 270 13722.45 
7 230 24693,88 
8 0 
9 0 

10 0 
11 0 
12 0 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
22 0 
24 0 
25 0 
26 0 
27 0 
28 0 
29 0 
30 0 

Arith. Heat: 381.1120 Std. Dev.: 203.2006 
Representative 

Upper 952 confidence Iisit on lean: 575.07SE Concentration: 575.07!8 

9 

L. 

.  .  



UPPEK 95X COUFIDEKCE MIIT OR TKE ABITBI(ETIC WEAN 

Enter Cherical: BenzoIklflaoranthene 
Enter Matrix: Snrface soil Site 1 

Enter nasber of suples: 7 
’ Degrees al Freedom: 6 

Enter sasple.resaits (use 112 CKDL for non-detects! 

Sasple 100. Sample Kesslts (Ii-Ibar)st2 
-----mL-mm -----m-------e ------------ 

1 350 625 
2 460 18225 
3 175 22500 
I 620 81025 
5 iao 21025 
6 210 7225 
7 250 5625 
5 0 
9 0 

10 0 
11 0 
12 0 
13 0 
II 0 
II 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 c ? ‘. 
*ti 0 
23 0 
21 0 
25 0 
26 0 
27 0 
28 0 
29 0 
30 G 

Arith, Hean: 325 Std, Dep.: 164.4131 

tipper 952 confidence lisit on lean: 
Representative 

477*0904 Concentration: 477,0901 



UPPER 951 COUFIDEBCE IJWIT OR TKE ABITINETIC KEAN 

Enter Chesical: BentolaJpyrene 
Enter llatri:: Snrface soil Site 1 

Enter nnsber of saspies: 7 
Degrees of Preedor: 6 

Enter sampie results lose l/2 CKDl for non-detects) 

Sasple Uc. 
mmeD-mveee 

1 
2 
3 
4 
K 
; 
7 
I 
9 

11 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
29 
29 
30 

Ssrple Besalts 
------e--m-mee 

500 
440 
190 
620 
190 
200 
180 

Arith. lean: 

Upper 952 confideme lisit on lean: 

331.42SE Std. Dev. 

(Ji-Ibar)** 
------e-mm-m 
28416.33 
11787.16 
20002.04 
83273.47 
20002.04 
17273a17 
22930,61 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: 184,2488 

0 
0 
0 
0 

501.8364 
Representative 
Concentration: 501.8361 
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UPPEP 95s CONFIDENCE LIHIT ON 1% ARITHWETIC HEAN 

Enter -Cnemical : Indeno[l,2,3-c,dlpyrene 
Enter Hatfix: Surface sail Site 1 

Enter nunber of samples: .l 
Degrees of Freedom: 6 

Enter. sample results luse l/2 CRDL for non-detects) 

Sample No. 
_--------- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2E 
27 
29 
29 
30 

Sample Results 
-m------------ 

350 
290 
110 
430 
150 
190 
140 

( Xi-Xbar W2 
__-m-------- 

12736.73 
2793.878 
16165.31 
37193.68 
7543.876 
2222.449 
9436.735 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Aria. Mean: 23Y.1429 Std. Dev.: 121.2043 

Upper 95% confloence iimit on flean: 349.2422 
Representative 
Concentration: 349.2422 



UPPEK 95X COUPIDERCE IJHIT OK TKE AKITMETIC llEA!i 

Enter Chesica!: Dibenc[a,h]anthracene 
Enter I(atrix: Sarface soil Site 1 

Enter nnsber of sasples: 7 
Degrees of Preedos: 6 

Enter sasple resnlts (use l/2 CKDl for non-detects) 

Sasple Ro, 
--emw---mm 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Sasple Desalts (Ii-lbarP2 

150 
130 
175 
185 
175 
180 
175 

293.8776 
1319.592 
61.73469 
318.8776 
61.73169 
165.3061 
61.13kE9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
‘0 
0 

Arith, Hean: 167.1429 Std. Dev.: 19.76047 

Upper 95; confidence lisit on lean: 185.~189 
Kepresentative 
Concentration: 185 



DPPEB 95x CORPIDEACE IJXIT 08 TKE AIWHETIC lEAR 

Enter Chemical: Benco(g,h,ilperylene 
Enter Watrix: Surface soil Site 1 

Enter number of saapies: ? 
Degrees of ireedoc: 6 

enter sasple results (use 112 CBDL for non-detects) 

Sample lo. Suple Besults (,Ii-Abar)** 
-m-me--e-- m---mm-em----- ------------ 

1 350 10875.51 
2 310 4132.653 
3 150 9161.224 
I 120 30375,51 
5 150 9161.221 
6. 190 3104.082 
7 150 9161.224 
B 0 
9 0 

10 0 
11 0 
12 0 
13 0 
14 0 
IS 0 
16 0 
17 0 
18 0 
15 0 
2(1 6 
21 0 
22 0 
23 0 
21 6 
21 0 
26 0 
27 0 
28 0 
29 0 
30 0 

hrith. Hear: 215.7143 Std. De:.: 112.5251 
kepresentative 

Upper 95% confidence iisit on lean: 349.7864 Concentration: 349.7861 



UPPER 95X COCF!DENCE LIH!T ON ThE ARITHMETIC IIEAE; 

Enter Chemlcai : Trlchioroethene 
Enter Hatrix: Surface soil Site 1 

Enter number of samples: 7 
Degrees of Freedon: 6 

Enter sample results (use l/2 CRDL for non-detects) 

Sample No. 
---------- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 . 
21 
22 
23 
24 
25 
26 
27 
20 
29 
30 

Sanole Results 
-----m-----e-_ 

2.5 
1 

11.5 
3 

2.5 
6 

2.5 

(Xi-Xbar)t*O 
------------ 

2.646960 
4.672551 . 
54.12755 
1.306122 
2.69636: 
3.448980 
2.696980 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 

Aritn. Wean: 4.142057 Std. Dev.: 3.579040 

Upper 95% confidence llmlt on mean: 7.45303E 

. 

Recresentative 
Concentration: 1.453036 

- 



UPPER 95X COAFIDEUCE LIWIT OS TEE AKITEHETIC lEAA 

Enter Chemical: {,I’-DDE 
Enter Hatrir: Surface soil Site 1 

, Enter nnrber of satples: 2 
Degrees of Pteedos: 1 

* Enter saaple results (use l/2 CRDL for non-detects) 

2 
3 
4 
5 
6 
1 
6 
9 

10 
I1 
12 
13 
14 
15 
16 
11 
lb 
14 
2.0 
21 
22 
23 
24 
23 
26 
21 
21 
24 
30 

Arith. Wean: 305 Std, Dev.: 49.49’14’1 

Sample Results 
-----------_-_ 

270 
340 

(Ii-Ibar)** 
~~~-~~~-~--~ 

1225 
1225 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Representative 
Upper 95X confidence hit on lean: 149.11 Concentration: 340 



OPPEFi 95X COBPIDElCE LIRIf 01 TEE ABITERETIC NEAR 

Enter Chemical: 4,4’-DDt 
Enter Istrix: Surface soil Site 1 

Eater nalber of earples: 2 
Degrees of Freedos: 1 

Enter saspie results lnse l/2 CBDl for non-detects) 

Sasple Uo. 
---------- 

1 
2 
3 
4 
5 
6 
1 
8 
9 

i! 
12 
13 
14 
15 
16 
11 
11 
19 
20 
21 
22 
23 
21 
25 
26 
21 
28 
29 
30 

Arith. Hean: 

Sruple Besalts Iii-Ibar)** 
----------Bew ------m----e 

110 1225 
340 1225 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 
0 
0 

255 Std, Dev.: 120,2082 
kepresentative 

Upper 95% confidence hit on lean: 1335.01 Concentration: 340 



UPPEB 952 COBPIDEUCE MIT OR TEE AXITBHETIC NEAR 

Enter Cbewical: guns-Cblordme 
Enter Ilatrix: Sorface soil Site 1 

Enter mber of suples: 2 
Degrees of Freedos: 1 

Enter sample results iase l/2 CBDL for non-detects) 

Suple So. Supie Besalts (Ii-Ibar)** 
-mm------- -eemm-m---mF-e _--------ee- 

i 240 532900 
2 1700 532900 
3 0 
I 0 
5 0 
6 0 
1 0 
8 0 
9 0 

10 0 
11 0 
12 0 
13 0 
14 0 
1s 0 
16 0 
l? 0 
18 0 
19 0 , 
20 0 
21 0 
22 0 
23 0 
24 0 
2E 0 
26 0 
21 0 
28 0 
29 0 
30 0 

Arith. Hean: 910 Std. Der.: 1032.3JE 
Representative 

Upper 952 confidence lisit on lean: 10211.38 Concentration: 1700 



t UPPER 952 COlPIDEUCE IMT 08 TEE ABIFEIfETIC lEAl 

cet 

c 

c 

c 

Enter Chemical: Aroclor 1218 
Enter Mix: Surface soil Site 1 

Enter nasber of salpies: 2 
Degrees of Preedos: 1 

Enter sample resolts (use l/2 CBDI, for non-detects) 

Shsple Iio, 
__-----e-- 

1 
2 
3 
4 
5 
6 
1 
t 
9 

10 
11 
12 
13 
14 
IS 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 ., 
28 
29 
30 

Sample Ilesalts 

1900 
1500 

(Ii-Abar)** 
__---------- 

~0000 
blooo 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.O 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Xean: 1700 Std, Dev.: 282,812? 

Upper 95% confidence limit on liean: 10241.2 
Representative 
Concentratioe: 1900 

.- 
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UPPEil 951 COUFIDEBCE LIltIT 08 THE ABITHIIETIC WEAli 

Enter Cherical: Bis(2-ethJlhexyl)phthalate 
Enter Ilatrix: Snrfrce soil Site 1 

Enter nuaber of suples: 7 
Degrees of Preedor: 6 

Inter sample results [use l/2 CBDL for non-detects) 

Suple go. 
s--------- 

1 
2 
3 
1 
5 
6 
1 
8 
9 

1G 
11 
12 
13 
14 
15 
16 
I7 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 
29 
30 

Suple Besults 
------s-me_m__ 

110 
SO 

105 
130 
175 
200 
72 

(Ii-Ibar)** 

1358,149 
2824.163 
?92*0201 
9~8??551 
1152.020 
1469,818 
3738.449 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ari th. Ilean: 133.1129 Std. Dev,: 19.90801 

[ipper 951 confidence linit on lean: 119.3017 
Sepresentative 
Concentration: 179.30!7 

. . 



UPPER 45% CONFIDENCE LINIT ON THE ARITHHETIC MEAN 

Enter Chemical : Tetrachloroethene . . 

Enter Matrix: Surface soil Site 1 
< 

- Q : ‘, 

Enter nunber of samples: 7 
.’ _ : 

Degrees of freedom: 6 
. : i ,.: 

Enter sample results (use l/2 CRDL for non-detects) . 
.r .e... . .’ : ? 

;. ._ 
Sample No. Sa’mple Results (Xi-Xbar)ttZ a.-.,::. _(, ,[;. _..: ,:.;;’ .’ . 
---------- -------------- ----------I_ :. . .+2. ‘ : 6’ 

.:;‘,\. .: -; 
~ 2.;: ;.: ‘._ 

-, . . 

2:5 
i x -2, i 

68,:&3D6 ‘1.. ::..:.-.: .., :‘.;y‘. ; ,“., ” -” ” - ‘ 1 ;- , +( . . . . . 
2 V3 60.6173$ -.:’ -- ./T&f’-. : I i, ,.. ::;-’ ., 

3 51 J617.189 ..~. ..I.. .-..;- -...z’ . ’ ’ :; :., - 

Arith. Mean:. 
.: ‘. 
Ubper 95% confidence limit ‘bn ,I. . . 

. . c 



0 UPPBK 95X COEPIDEIICE IdlIT 08 FEE ABITBIIETIC IfEAti 

e 
Bnter Chehal: t-lethylaaphthalene 
Inter latrix: Surface eoil Site 1 

‘e Bnter nuber of ruples: 7 
Degrees of Freedom: 6 

a Enter mple rerralts (use 112 CBDl for non-detects) 

Sample Uo, 
.m ----m-m-DT 

1 
2 

.w 3 
4 
5 

* 6 
7 
8 

a 9 
IO 
11 

w 12 
13 
14 

w 15 
16 
17 

. 1s 
19 
20 

. 21 
22 
23 

. 21 
25 
26 

w 27 
28 
29 

‘5 30 

Sample Desalts 

l?O 
185 
55 

185 
175 
160 
175 

I~?,~~90 
136.7347 
10579.59 
736.7347 
293.8776 
LS91837 
293.8776 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.O 
0 
0 

Arith. Keu: 157.8571 Std, De!.: 46.17513 
. Representative 

Upper 952 confidence lieit on mean: 200.5636 Concentration: 185 

. 

. 

. 

. 



i 

WEB 952 CORFIDEUCE IJIIIT OS TEE AEITlIKETIC KEA8 

Enter Chemical: Butylbensylphthalate 
Enter Matrix: Surface soil Site 1 

Enter nnrber of suples: 7 
Degrees of Preedoa: 6 

Enter suple results (use l/2 CKDL for non-detects] 

Sample lie, 
-m---mm--- 

1 
2 
3 
4 
I 
6 
7 
8 
4 

10 
11 
12 
13 
14 
15 
16 
17 
11 
19 
20 
21 
22 
23 
24 
25 
2E 
27 
28 
29 
30 

Arith. Hean: 

Sslple Results 
-----*-------- 

170 
185 
120 
185 
180 
120 
175 

(Ii-Ibar)g*Z 
m-me-m----em 
61.73469 
522au90 
1776.020 
522,449o 
318.8776 
1776.020 
165.3061 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

,o 
0 

162.1425 Std, Dev.: 29.27709 
Representative 

bpper 952 confidence lilit on lean: 189.2205 Concentration: 185 
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UPPEB 952 COIIPIDKUCB LIKIT OS TEE ASI7MElrrC IIEAB 

Inter {helical: Uaphthalene 
Enter ktrix: Snrfsce soil Site 1 

Enter nmber of suples: 7 
Degrees of Preedol: 6 

Bnter sample resnlts (use l/2 CBDL for non-detects) 

Suple 10, 
--------*- 

1 
2 
3 
4 
5 
6 
7 
B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

--------ss-e 

105.7959 
639.36’13 
233.6531 
639.3673 
233.6531 
11381.94 
233,031 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hem: 159.7143 Std. Del.: 47.397(6 

Upper 9St confidence iimit on lean: 203.5420 
Representative 
Concentration: 

- 



.a * 

I 

UPPER 951 CONFIDENCE LIHIT ON THE RRIlHtlETIC tiEkN 

Enter Cherical: AlUBiIIUl 

*-a Enter Matrix: Surface soil Site 1 

Enter number of saspks: I 

Degrees of Freedor: 6 

Enter saaple results (use l/2 CRDL for non-detects) 

Sample No. 
mm------- 

1 
2 
3 
4 
5 
i 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Sarple Results 
-------------- 

4750 
10800 
7180 
4090 
3370 
7550 
lb10 

(Xi-Xbar)ssZ 

26 D 
0 
0 

29 0 

1716100 
22467600 
1254jDO 
3880900 
7236100 
2220100 
1904400 

D 
D 
D 
D 
D 
0 
0 
0 
0 
D 
0 
D 
0 
D 
D 
D 
D 
0 

0 

Arith. Hean: 6060 Std. Dev.: 2603.831 

-a Upper 95: confidence liait on lean: 0468.228 
Representative 
Concentration: 0460.228 



UPPER 95% CONFIDENCE LIHIT ON IHE RRITHHETIC HERN 

Enter Chesica!: Rrsenic 
Enter Matrix: Surface soil Site 1 

Enter nuaber of sarples: 7 
Degrees of Freedoa: b 

Enter sample results [use l/2 CRDL for non-detects) 

Sarple No. 
-------w-m 

1 . 
2 
3 

4. 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
lb 
11 
ie 
19 
20 
21 
22 
23 
24 
25 
26 
21 
2E 
29 
30 

Sarple Results 
----we-mm-ma__ 

0.9 
18.6 

11.9 
6.8 
3.4 

55.8 
5.6 

(Xi-Xbar):*2 
-----m-w--w- 
sds4an 
5.355918 
I.920204 
89.97878 

166.0416 
1561.379 
114.1845 

0 
0 
0 
0 
0 
0 
D 
D 
0 
0 
0 
0 
D 
D 
0 
0 
0 
D 
0 
0 
0 
D 
0 

Ilrith. ilean: 16.28571 Std. Dev.: 18.22731 

Reoresentative 
Upper 93 confiaence lirit on rean: 33.14317 Concentratioc: 33.1m 



UPPER 93 CONFIDENCE LIHIT ON THE ARIlHiiETIC HEAN 

Enter Cheaical: Bariur 
Enter Matrix: Surface soil Site 1 

Enter nurber of samples: 7 
Degrees of Freedoa: 6 

Enter sarple results (use l/2 CROL for non-detects) 

Saaple No. 
--a------- 

1 
2 
3 
1 
5 
6 
i 
B 
9 

10 
11 
12 
13 
14 
15 
14 
17 
1E 
19 
20 
21 
11 
23 
14 
25 
2t 
?I 
2& 
29 
30 

Sasple Results 
_____-_______- 

10.8 
kk.8 
35.8 
20.1 
16.4 

59 
20.1 

(Xi-Xbar)**Z 
_----------- 

400 
196 
25 

4.41 
207.36 
195.24 
111.k9 

0 
D 
0 
0 
0 
0 
0 
0 
D 
0 
D 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 

brith. lean: 30.8 Std. Dev.: 17.01162 

Upoer ?5(1 confidence liait on rean: 46.56143 
Representative 
Concentration: 46.56143 



UPPER 951 CONFIDENCE LItlIT ON THE llRIlHflETIC IlEAN 

Enter Cherica!: Calciua 
Enter Matrix: Surface scil Site 1 

Enter nuaber of sarples: 7 
Degrees of freedoa: t 

Enter saaple results (use 112 CROL for non-detects) 

Sarple No. 
---------- 

1 
1 
3 
k 
5 
6 
7 
e 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
lk 
15 
26 
21 
li? 
19 
30 

Rrith. Hean: 

Saaple Results 
-------------- 

243 
1490 
5588 
3660 
2870 
6190 
1960 

(Xi-rbar)**i 
~--msw-m-mmm 

11071781 
845611.6 
4038317. 
8023.011 
490600.2 
6862154. 
2593180. 

D 
D 
0 
0 
0 
D 
D 
D 
0 

D 
0 
D 
D 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3570.419 Std. Oev.: 2078.061 
Representative 

Upper 951 confiaence hit on rean: 5492.304 Concentration: 5492.30k 

. 



UPPER 951 CONFIDENCE LItlIT ON THE llRITHlfETIC IlEAN 

Enter Cherica!: Chroriu: 
Enter Matrix: Surface soil Site 1 

Enter number of samples: I 
Degrees of freedom: 6 

Enter sample results iuse 112 CRDL for non-detects) 

Sample No. 
----e-m-m- 

l 
1 
3 
r 
5 
6 
7 

8 
9 

10 
11 
12 
l! 
14 
15 
16 
17 
12 
19 
2D 
21 
22 . 
23 
24 
25 
15 
21 
2i 
29 
30 

Sample Results 
------w-m-m--_ 

25 
18.8 
61.1 
40.3 
20.8 
46.8 
31.4 

(Xi-Xbar)::Z 

91.12735 
258.1502 
681.1888 
29.31449 
198.4073 
141.9502 
12.15020 

D 
0 
0 
0 
0 
0 
D 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. tlean: 34.88571 Std. Dev.: 15.41368 

Representative 
hoper 9% confidence liait on mean: 49.14150 Concentration: 19.14150 



UPPER 951 CONFIDENCE LIIIIT ON THE ARITHtlETIC IIELN 0 

e 

l 

l 

* 

l 

l 

0 

l 

m 

I, 

e 

0 

m Upper 95: confidence liait on lean: 

Enter Cherical: Cobalt 
Enter Matrix: Surface soil Site 1 

Enter nurber of sarples: 1 
Degrees of Freedor: 6 

Enter saaple results (use l/2 CRDL for non-detects) 

Sarple No. 
-----s-e-- 

; 
3 
4 
5 
6 
7 

8 
9 

10 
.ll 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 
25 
26 
21 
28 
29 
30 

Sarple Results 
----~-~~~~~~-~ 

2.25 
2.15 

5 
2.45 
2.3 
5.3 

2.35 

Arith. Aean: 3.151143 Std. Dev.: 

(Xi-Xbar)*:2 
------------ 
.8229082 
.500051D 
3.396122 
.500051D 
.1316939. 
4.591837 
.6511196 

D 
D 
0 
0 
D 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 

.O 
0 

1.366086 

4.420601 
Representative 
Concentration: 4.420601 

a 

a 

l - 



a 
0 

a 

t 
I@ 
/ l 

a 

UPPER 95t CONFIDENCE LIHIT ON THE ARITHHETIC HEAN 

Enter Chemical: Copper 
Enter Hatrix: Surface soil Site 1 

Enter number of sawles: 1 
Degrees of Freedos: 6 

Enter sarple results (use l/2 CRDL for non-detects) 

Sarple No. 
------we-- 

1 
2 
3 
4 
5 
6 
7 
0 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

Sample Results 
------amm-m___ 

41 
35.3 

41 
32.5 
24.8 
121 

44.1 

(Xi-Xbar)::Z 
------ee-mme 

61.00592 
252.3559 
4.111341 
218.1131 
591.6631 
5151.292 
20.12163 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hean: 49.18571 Std. Oev. 52,.59506 

Upper 959 confidence liait on bean: 19.53221 
Representative 
Concentration: 19.33221 



UPPER 95% CONFIDENCE LIRIT ON THE ARIlHHElIC HEAN 

Enter Chemical: Iron 
Enter tlatrix: Surface Soil Site 1 

Enter’n‘urber of saroles: 7 
Degrees of Freedor: 6 

Enter sample results {use l/2 CROL for non-detects) 

Sample No. 

. . 1 
2 
3 
4 
5 

t 
1 
B 
9 

10 
11 
12 
13 
14 
15 
lb 
11 
1E 
19 
20 
21 
22 
23 
24 
25 
26 
27 
21 
29 
30 

Sarple Results 
-----w-e--emm_ 

1331.91 
14062.61 
15813.28 
1266.89 
7817.05 

15434.14 
9891.31 

(Xi-Xbar)t:Z 
----m--m-emm 

11114311 
8795919. 
22816291 
11668583 
10751019 
18817302 . 
1153119. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hean: 11096.85 Std. Dev.: 3904.112 

Upper 9% confiaence liait on mean: 14108.24 
Representative 
Concentration: 14108.24 



c UPPER 958 CONFIDENCE LIHIT ON THE ARITMETIC NEAN 

Enter Cheaica! : kagnesiur 
d Enter tlatrix: Surface soil Site i 

7 
(: 

Enter number of sarples: 
Degrees of Freedor: 6 

Enter sample results (use l/2 CROL for non-detects) 

. Sample No. 
---------- 

1 
‘ 
3 
4 
5 
6 
i 
6 
9 

10 
li 
1; 
iZ 
14 

15 
16 
17 
18 
19 
2G 
21 
22 
I3 
14 
2: 
lb 
27 
1: 
19 
35 

Sample Results 
~-mm-m-e------ 

541 
1110 
2910 
1790 
1450 
3100 
1210 

(Xi-Xbar,Ni 

1651592. 
1916.1k9 
1301555. 
1532.163 
143149.3 
1615078. 
383331.9 

0 
0 
0 
t 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
6 
c 
0 
0 

Arith. Hean: 1829.143 Std. Dev.: 922.3814 
Reoresentative 

Upper 95P confioence lirit on lean: 2682.2kG Concentration: 2662.240 



UPPER 958 CONFIDENCE LMIT ON THE ARIMIETIC HEAN 

Enter Cherical: Nickel 
Enter Matrix: Surface 

. 
Enter number of samples: 
Degrees of Freedos: 

soil Site 1 

Enter sample results (use l/2 CRDL for non-detects) 

Sample No. 
~-~-~~~~~~ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

Sarple Results 
---------emmwm 

6.5 
9.1 

13.9 
9.2 

15.8 
19.2 
10.1 

(Xi-Xbar)s:Z 
-~~~~~~~-~~~ 
SO.88184 

'8.114694 
3.396122 
8.163265 
14.00898 
51.02041 
1.841837 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hean: 12.05714 Std. Oev.: 1.435105 
Representative 

Upper 95: confidence lirit on scan: 16.15971 Concentration: 16.15911 

- 

- 

- 



UPPER 951 CONFIDENCE LIHIT ON IHE ARIlHHE:IC HEAh 

Enter Cherical: POtSSSiUl 

Entevtlatrix: Surface soil Site i 

Enter nurber of Samples: i 

Degrees of Freedor: 6 

Enter sarple results (use l/2 CROL for non-detects) 

Sarple No. 
_--------- 

1 
2 
3 
1 
5 
6 
I 
8 
9 

10 
11 
12 
13 
14 
15 
16 
li 
18 
19 
20 
21 
22 
23 
24 
25 
lb 

27 
28 
29 
30 

(Xi-XbarJW 
------------ 

11161 
10201 
2601 
1521 
5625 

22101 
3136 

0 
II 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Mean: 199 Std. Oe,i.: 1cz.d1so 
Representative 

Upper 956 confidence limit on sear.: 593.3543 Concentration: 593.3543 



UPPER 95t CONFIDENCE LItlIT ON THE ARITHRE!IC WEAN 

Enter Cheka:: Silver 
Enter ilatrix: Surface soil Site 1 

Enter nurber of sarples: 1 
Degrees of Freedor: 6 

Enter sample results (use l/2 CRDL for non-detects) 

Sample No. 
------mcmm 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
li 
l? 
13 
14, 
15 
lb 
I1 
1E 
19 
20 
21 
Ii 
23 
24 
25 
2c 
27 

21 
29 
30 

Sample Results 
-----mmwemm___ 

1.9 
.135 
.63 
.38 
.4 

.Sb 
6.3 

I Xi-Xbar,Pi 
----~~~~~~~- 
.1830617 
1.787951 
.1092046 
1.192716 
1.119190 
.8320046 
23.30820 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. bean: 1.472143 Std. Dev.: 2.204613 

Reoresentative 
UPPer 951 confidence litit on lean: 3.511111 Concentration: 3.511171 



UPPER 959 CONFIOENCE L!ilIl ON THE ARITHtliTIC HEAN 

Enter Cnerica!: Sodium 
Enter Hatrix: Surface scil Site I 

Enter nurae’r of sarples: 1 
Degrees of ireeaoi: t 

Enter saaole results (use l/2 CRDL for non-detects) 

Sarple No. Sample Results 
---------- -------mm--mm_ 

1 
1 
3 
i 
5 
b 
7 
6 
9 

10 
11 
1: 
1: 
li 
1: 
lb 
11 
iE 
19 
20 
21 
2i 
23 
24 
15 
26 
21 
2: 
32 ‘I 
3E 

204 
244 
692 
203 
286 
41? 
212 

(Xi-Xbar)::Z 
------em-m-m 
19281.31 
9112.735 
121900.1 
3582.878 
3232.135 
5791.135 
5020.735 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I! 
0 
0 
0 
0 
c 
G 
c 

Arith. dean: 342.0571 Std. Oev.: 161.6256 

Upper 9Jt confiaence liiit on rean: 491.8900 
Reoresentative 
Concentration: 191.8900 



a UPPER 958 CONFIDENCE LIHIT ON THE ARITHflEiIC ilEAN 

Enter Chemical: Vanadium 
a Enter Hasrix: Surface soil Site 1 

a 
Enter nurber of sarples: J 
Oegrees of Freedom: 6 

0 
Enter sample result? (use l/2 CRDL for non-detects) 

l 

a 

l 

” 0 

Saipje No. 
---------- 

1 
2 

.3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1J 
18 
l? 
20 
21 
2i . 
23 
24 
25 

Sarple Results 
--------SW---- 

16.5 
22.6 
39.3 
13.7 
16.4 
21.5 
20.1 

(Xi-Xbar)tt2 
------I--se- 
33.91224 
.2212419 
2BB.0291 
11.15224 
35.14796 
26.14361 
4.966531 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

it 0 
21 C 

l 26 0 
29 0 

l ’ 3o 0 
Arith. Mean: i2.3285i Std. Dev.: 8.189523 

l 
Representative 

Upper 959 confidence hit on lean: 30.45JBZ Concentration: SO.15182 

l 

l 
-- 



UPPER 9% CONFIDENCE LItlIT ON THE ARITHNETIC HEAN 

Enter Cnerical: Cyanide 
En:er Matrix: Surface soil Site 1 

Enter nurber of sarples: 1 
Degrees of Freedor: 6 

Enter sawle results (use l/2 CRDL for non-detects! 

Saiole No. 
m-m-‘_---__ 

1 
2 
3 
4 
5 
b 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
1E 
19 
20 
21 
22 
23 
24 
25 
2t 
11 
2 
25 
30 

Sarple Results 
--------mm-___ 

1.025 
1.12 

1.055 
1.105 
1.04 
5.36 

1.065 

f,Xi-Xbarp2 
---------m-v 
.4308985 
.3152020 
.3921128 
.3322699 
.111k306 
13.53189 
.3199842 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 

Arith. Hear;: 1.681429 Std. Dev.: 1.622451 

Reoresentative 
IJooer 95% confioence liiit on Bean: 3.18200[1 Concentration: 3.182000 



UPPBD 9SX COgPIDBgCg CIlIT 01 TBB AgIflEllgTIC IIBU 

Knter CLelical: Acenaphtheae 
Bnter Ilatrix: Surface roil Site 2 

Bater mber of suples: 13 
Degreea of Preedon: 12 

Bnter suple resalts (use 112 CBDC for non-detects) 

iuple lo, 
-------- 

1 
z 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
I4 
15 
16 
IT 
16 
19 
20 
21 
22 
23 
24 
25 
26 
11 

.26 
29 
30 

Arith. lean: 

ianple gem1 tr 
-------w-eem-e 

17s 
115 
110 
190 
610 
111 
115 
190 
175 
115 
110 
190 

28.5 

199,1154 Std. Del,: 130,212B 

---m--mm- 

561,5518 
5!1,5S18 
641.1056 
83.09024 
168!26,2 
591.5518 
561J51i 
83.09024 
561.5518 
581~5516 
811.1056 
365.1919 
29109.61 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Deprerentrtive 
Upper 952 confidence lirit on meu: 271,8152 Coaceatrstion: 277.8452 



RPPKK 952 CONPIDKUCK MIT OR TEE AKITIUIKTIC KKAR 

I 

c 

c, 

Enter Chemical: Phenanthrene 
Knter Matrix: Surface soil Site 2 

Knter nuber of samples: 13 
Degrees of Preedor: 12 

Knter sample results (use l/2 CKDL for non-detects) 

Sarpie go, 

1 

2 
3 
4 
5 
6 
? 
a 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 . 
19 
20 
21 
22 
23 
2k 
25 
26 

.2q 
29 
29 
30 

Sample Results 
-------------- 

49 
115 
170 

165.5 
3100 
200 
43 
19 

220 
190 
110 
64 

15s 

(Ii-Ibar)** 
------------ 
156542.0 
72713.20 
75134.14 
17926.81 
10591279 
59855.50 
161325.8 
133’102*? 
50469.35 
64848,Sg 
75434,74 
144891,4 
12176 82’1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hean: 444.6536 Std. Dev.: !t6,6866 

Upper 95% conf.idence lilit on lean: 10~0.95~ 
Representative 
Concentration: 



OPPEB 95x COImDBtm IJKIT 08 TEE A!mlImC KBAR 

Enter Chemical: Anthracene 
Enter Kattir: Snrface soi Site 2 

Enter nuber of mples: 13 
Degrees of Preedom: 12 

Bnter sacple results (nee I/2 CBDI, for non-detects) 

Suple So. 
---------- 

1 
2 
3 
4 
5 
6 
1 
a 
9 

IO 
11 
12 
13 
14 
15 
16 
I? 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Suple Remits 
--------m-m-mm 

115 
1PS 
110 
190 
760 
115 
175 
190 
1’15 
115 
170 
180 
58 

---------w-- 

1138,160 
1138.160 
18k2.391 
525,015 
299293,2 
1438.160 . _ 
1438.160 
525.1615 
1438.160 
1438,160 
1842.391 
1033.929 
24001.16 

0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

212.9231 Std. Der. Arith, lean: 

Upper 951 confidence linit on mean: 

161.7654 

31~.311~ 
Representative 
Concentration: 314.3114 

- 



UPPER 95Z CORPIDEBCE MIT OS TEE ABITBllETIC IIBAfi 

Enter Chemical: Plnoraathene 
Knter latrix: Snrface soil Site 2 

Enter naaber of samples: 13 
Degrees of Creedoa: 1’ * 

Bnter sample results (use 112 CBDI, for non-detects) 

Sample Uo. 
-_________ 

1 
2 
3 
4 
I 
6 
1 
8 
9 

10 
11 
12 
13 
14 
I5 
16 
I? 
I8 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

Saaple Besalts (Ii-Ibar)** 
---mamm---v--m 

102 
II 

110 
365 

3500 
310 
104 
160 
510 
310 
52 

120 
1020 

------------ 

lSlOl1.5 
233135.1 
121118.1 
26393,11 
8835985. 
35141.83 
119319.1 
135028.0 
304,9053 
24191.14 
226063,‘1 
166024a9 
24259ial 

0 
0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Ilean: 521.1615 Std. Del.: 931.5831 
Representative 

Upper 951 confidence liait on mean: 1090.460 Concentratiot: 1090.460 



----- 

oPP;n ‘95x COUPIDHBCE LMIT 08 TIIE’AKIFIINETIC XEAE 

Bnter Chemical: Pyrene 
Enter latrix: Surface soil Site 2 

Enter nnsber of samples: 13 
. Degrees of Preedos: 12 

Enter sample results (use l/2 CSDL for non-detects) 

Sa8ple Iio. 
wemm------ 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
11 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

Suple Besults 
-mme--e-e----- 

83 
40 

110 
251 

2500 
260 
80 

130 
370 
330 
36 

110 
950 

Arith, leaa: UlS.9231 

(li-Ibar)** 

106225,9 
136lOL2 
5108L24 
23080,62 
(312603. 
22178.08 
108190.4 
71198.08 
1515.006 
6228.852 
139011.6 
89355.01 
29276L2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Std. Del.: 672.8174 
Bepresentative 

Upper 9511 confidence lisit on lean: 815.5375 Concentration: 815.5315 



I 
.’ \ 
i 

UPPEE 95% COWDEUCE MIT OR TEE AIMIIKETIC I(BAS 

Enter 
Enter 

Enter 

Chemical: BentlaJanthracene 
Ilatrix: Surface soil Site 2 

nurber of sampies: 13 
Degrees of Preedos: 12 

Enter aarple results (use I/2 CBDL for non-detects) 

Sasple do, 
--*------- 

Sample Desalts 
-----------*- 

(Ii-Ibar)** 
s----------- 

1 56 44358.84 
2 175 8393,379 
3 170 9334.533 
4 160 11366.04 
5 1200 8’11206.8 
6 150 13599. IS 
7 17s 8393.319 
8 190 5869.911 
9 180 1502.225 

10 160 11366.81 
11 118 9334.533 
12 180 1502.225 
13 500 54468.31 
14 0 
15 0 
16 0 
11 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
21 0 
25 0 
26 0 
29 0 
28 0 
29 0 
30 0 

Ari th, Hean: 266.6154 

Upper 952 confidence liait on 

Std. Gev.: 297.58’11 

rean: 446.4609 
Bepresentatioe 
Concentraticn: 446.4609 



OPPBB 95X COBPIDBECE lIWIT 01 TEE AKITEJIETIC IEAE 

Bnter Chemical: Chryene 
Enter htrix: Surface soil Site 1 

Bnter mber of scuples: 13 
Degrees of Freedom: 12 

Inter earple results (use l/2 CBDL for non-detects) 

Sample PO, 
---------- 

1 
2 
3 
4 
5 
6 
1 
6 
9 

10 
11 
12 
13 
14 
1s 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

Salple Eesults 

63 
115 
IT0 
113 

1100 
160 
115 
190 
220 
180 
110 
61 

585 

[Ii-Ibar)*: 
--e-e------s 
4OlW3 
7025,444 
8735,059 
8183.290 
699196.6 
10101.29 
1025,444 
1396.598 
1888.905 
6965.828 
8735.059 
39784.91 
103381.0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- -.-_- __ 

- 

433.4512 

Arith. ilean: 263,1615 Std. Dev,: 281.2188 

Upper 952 confidence hit on lean: 433.4512 

- 



UPPER 95X CORPIDEECE IJUT OR TEE ABITlIJlElIC IlEAR 

Enter Chehcal: BentolbJflaoranthene 
Enter llatrix: Surface soil Site 2 

Enter narber of samples: 13 
Degreis of Preedou: 12 

Bnter sample resalts (use l/2 CBDl for non-detects) 

Saaple 10. Sa:ple Desalts (Ii-Ibar)** 
-----e---w 

1 

2 
3 
4 
5 
6 
1 
II 
9 

10 
11 
12 
13 
14 

15 
16 
11 
11 
19 
20 
21 
22 
23 
21 
25 
26 
21 
28 
29 
30 

Arith. lean: 270 Std, Dev.: 233.3859 

103 
115 
170 
250 
920 
190 
17s 
190 
220 
250 
110 
81 

610 

------------ 

27689 
9025 

10000 
400 

422500 
6400 
9025 
6400 
2500 
400 

10000 
33469 

115600 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

‘0 
0 
0 
0 

Upper 951 confidence lilit on mean: 411.0451 
Bepresentative 
Concentratioc: 



UPPEB 951 COBFIDERCE LIlllt 08 TEE AKITElETIC HSAN 

Bnter Chemical: Benzo[k]flaoranthene 
Enter Ilatrix: Surface soil Site 2 

Enter naaber of samples: 13 
Degrees of Preedon: 12 

Enter suple results (use 112 CBDJ, for non-detects) 

Suple 80, 
_m---m---- 

1 
2 
3 
1 
5 
6 
7 
8 
9 

10 
11 
12 
13 
11 
15 
16 
11 
18 
19 
20 
11 
22 
23 
24 
25 
26 
21 
20 
29 
30 

Arith. Wean: 

Suple Results 
m-----mm------ 

?? 
111 
110 
250 

1200 
190 
l?S 
190 
220 
180 
110 
18 

500 

[Ii-Ibar )$t2 
_m----e----- 

39101 
10000 
11025 

625 
855625 

7225 
10000 
1225 
3025 
9025 

11025 
38809 
10625 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2’15 Std. Dev.: 296.28’19 
Representative 

Upper 95X confidence lisit on lean: WO603 Concentration: 

- 

- 

- 



DPPEK 95X COUPIDEKCE LIgIt 09 TEE AEIT~U(ET!C IEAfi 

Enter Chezical: Bentolaipyrene 
Enter Matrix: Surface soil Site 2 

Enter nazber of zazples: 13 
Degrees of Preedom: 12 

Enter sample reznlts (use l/2 CUDI, for non-detects) 

Sazple 10. 
-e-mem-m-- 

1 
2 
3 
4 
5 
6 
I 
8 
9 

10 
11 
12 
13 
14 
15 
16 
I? 
18 
19 
20 
21 
22 
23 
24 
25 
26 
2: 
28 
29 
30 

Sazple Bezalts 
~~~~---~~~~~~~ 

175 
115 
110. 
240 

1200 
190 
175 
190 
190 
200 
110 
66 

550 

(Ii-Ibar)** 
emmem-me---- 
11864.21 
11861.24 
12918.41 
1929.23'1 
839196.9 
8821.54~ 
1186L21 
8821.541 
BB21*544 
7043.083 
12918.41 
4?490*4? 
'10796.93 

0 
0 
0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Aritb. Ilean: 293.9231 Std. Dev.: 296,1331 

Upper 951 confidence lizit on lean: 163.0712 
Bepresentative 
Concentration: 463.0712 



tJPPEX 95X COllPIDEBCE LMII 08TEE ABITWETIC lIEA 

Enter Chemical: Indeno[l,2,3-c,d]pyrene 
Enter llatrir: Surface soil Site 2 

Enter nazber of zuplez: 13 
Degrees of Preedoz: 12 

Enter zarple results (zze l/2 CBDL for non-detects) 

Suple Ilo, 
---------- 

1 
‘2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
21 
25 
26 
21 
28 
29 
30 

Sample Deznl tz 
-------e--e-w 

l?S 
115 
110 
120 
690 
115 
175 
190 
106 
150 
110 
180 
380 

219.6923 Std. Dev. Arith. lean: 

Upper 952 confidence lizit on lean: 

(Ii-Ibar)** 
----------v- 
1991.102 
199?.102 
2169.325 . 
9938.556 
221189,3 
1991,402 
1991.402 
881.6331 
12925.94 
48ST.018 
2169.325 
15?5.1?9 
25698J6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

155.4549 

313.6408 
Bepresentatire 
Concentration: 313,6108 

_- 

- 



UPPER 952 COgPIDEgCE IIWIT 01 TEE AUTEKETIc KEAR 

Enter Chezicai: Dibenrja,h]anthracene 
Enter Ilatrir: Surface soil Site 2 

Enter mber of zupies: 13 
Degrees of Freedoz: 12 

Enter zazple results (use l/2 CBDL for non-detects) 

Sazple 10, 
mm-mm-m--e 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
lk 
15 
16 
17 
18 
I9 
20 
21 
22 
23 
21 
25 
26 
21 
28. 
29 
30 

Sample Bezaltz 
-------m------ 

115 
115 
110 
190 . 
310 
115 
115 
190 
115 
195 
190 
110 
195 

(Ii-Ibw)$*2 
~~~~-~--~--~ 
151.4193 
151.1193 
299.5562 ’ 
?.2kS521 
15053.40 
151.4193 
151.4993 
7.218521 
151.1193 
151.1193 
299.5562 
53.40231 
151,1?93 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, lean: 18?.30?? Std, Dev.: 3’1.39515 

Upper 95X confidence lirit on lean: 209.9013 
Representative 
Concentration: 209.9013 



--P ---- --- ---------- - _ 

OPPEB 952 COllFIDEICE LII(IF 08 TEE ABIT!MTIC IlEA! 

Enter Chaical: Benzo[g,h,ilperylene 
Enter Ilatrix: Surface soil Site 2 

Enter mber of auplez: 13 
Degrees of Freedon: 12 

Enter ruple rezultz (use l/2 CBDL for non-detectz) 

Sample lo, 
--------- 

1 
2 
3 
4 
5 
6 
9 
a 
9 

10 
11 
12 
13 
11 
15 
16 
IT 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Sample kemlte (Ii-Ibar)** 
~~~~~---~ 
2292.936 
2292.936 
2196.983 
9098.225 
165742.9 
2292.936 
2292.936 
1081.398 
2292.936 
2996.183 
2196,183 
1839.090 
26281.40 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

lT5 
l?S 
190 

121.5 
630 
ITS 
l?S 
190 
195 
190 
110 
180 
385 

Arith. Nean: 222.8046 Std. Dev.: 136,5919 

Upper 951 confidence lirit on zeu: 305.1352 
Beprezentative 
Concentration: 305,4352 



-_-----. ------------------------- 

OPPEB 95X COBPIDENE IJIIIT 08 TIE AXITIiHETIC IUA! 

Enter Chemical: Trichloroethene 
Enter Katrix: Surface soil Site 2 

Enter number of wplez: 13 
Degreez of Preedoa: 12 

Enter zsrple rezaltz (ate l/2 CBDL for non-detects) 

Sample 00. Suple Besul ta 
mm-------mmmmm 

2,s 
2.5 
2.5 

3 
2-5 
2,s 
2,s 

3 
2.5 
2.5 
2.5 
2.5 
1,s 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
19 
18 
19 
20 . 
21 
22 
23 
21 
25 
.26 
27 
20 
29 
30 

(Ii-Ibar)** 

0 
0 
0 

.25 
0 
0 
0 

.25 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. lean: 2.5 Std. Dev.: .3535534 

Upper 952 confidence linit on Bean: 2.913669 
Beprezentatire 
Concentration: 2.113669 



DPPEB 951 CO!FIDEUCE LIMIT 011 TEE ABITBI(ETIC IEAE 

Enter Cheaicai: Plaorene 
Enter Watrir: Surface soil Site 2 

Enter narber of samples: 13 
Degrees of Preedo:: 12 

Enter zrrple results (use l/2 CBDL for non-detects) 

Sazple Bo, 
---------- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2k 
25 
26 . . 
27 
28 
29 
30 

Siuple kezal ts 
--e-m-----mm-m 

195 
195 
190 
190 
560 
195 
195 
190 
195 
195 
190 
180 
175 

(Ii-Xbar)**2 
------------ 
99L6716 
994.6746 
1335.059 
293,520? 
121935.1 
99L6946 
994.6946 
213.5209 
99L6746 
991.6746 
I335,059 
TOL2099 
991.6746 

0 
! 
0 
0 
0 
0 

i 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith; lean: 206.5385 Std. Dev.: 106.3874 

Upper 952 confidence lizit on lean: 290.8332 
Bepresentative 
Concentration: 290.8332 



UPPEB 952 COBPIDEECE IJlllT OR TEE ABITEIIETIC IlEAii 

Enter Chezical: Biz!2-ethylhexgllphthalate 
Enter Matrix: Surface soil Site 2 

Enter nuzber of zazples: 13 
Degrees of Preedoz: 12 

Enter zuple results (use l/2 CBDL for non-detects) 

Suple 86. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
II 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
2k 
23 
26 
21 
28 
29 
30 

Suple Bezalts 
~---~~~-~~--~~ 

41 
195 
170 
72 

175 
175 
120 
190 
175 
300. 
170 
19 
65 

(Ii-Ibar)** 

10688.31 
939.3018 
656.1179 
5239,533 
937.3OlB 
937.3018 
594.6095 
2080,963 
939.3018 
24216.15 
656,14?9 
9098.225 
6301.917 

0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, lean: 144.3846 Std. Dev.: 12.61834 

Upper 951 confidence lizit on lean: 188.2112 188.2112 



UPPEB 354 COUPIDE!CE III(It OR TEE ABITEHETIC HEAR 

Enter Chemical: 2-Wethylnaphthhlene 
Enter L(atrix: Surface soil Site 2 

Enter nazber of zuplez: 13 
Degrees of Preedoz: 12 

Eniei zarple rezaltz laze l/2 CBDL for non-detects) 

Sazple Uo. 
---------- 

1 
2 
3 
4 
5 
6 
9 
0 
9 

10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
24 
30 

Suple Dezzlte 
----em-m--m___ 

195 
195 
170 
190 
107 
195 
195 
190 
195 
195 
170 
180 
195 

(Ii-Ibar )**t 
------------ 
10.91083 
10.94003 
26863905 
335.1916 
4185.095 
IO.94083 
10.91083 
335.1916 
IO,94083 
10.94083 
2.063905 
69.01995 
IO,94083 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, Ilean: 171.6923 Std. Dev.: 20,12623 

Upper 9St confidence lizit on lean: M.0368 
Beprezentative 
Concentration: 181.0368 



UPPEB 95X CORFIDERCE LIMIT OR TEE ABIT!HEfIC IIEAli 

Enter Chezica!: Batylbetglphthalate 
Enter Matrix: Surface soil Site 2 

Enter number of zarples: 13 
Degrees of Freedoz: 12 

Enter zuple results (use l/2 CBDL for non-detects1 

1 
2 
3 
k 
5 
6 
1 
8 
9 

10 
11 
12 
I3 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27, 
28 
29 
3G 

Sazple Besalts 

175 
191 
190 
190 
130 
175 
250 
190 
171 
890 
190 
180 
195 

(Ii-Ibar )**2 
---------m-m 
3508.284 
3508.284 
4125.592 
1956.361 
10864.05 
3508.2S4 
248.6686 
1956.361 
3508.284 
430033.3 
4125.592 
2940.976 
3508.284 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, lean: 234.230& Std. Dev.: 198.9025 

Upper 951 confidence lirit on lean: 334.3158 
fieprezentative 
Concentration: 3S4.3151 



UPPE! 952 COUPIDEIiCE LIKIT OE TEE AKITEKETIC KEAR 

Enter Chemical: Daphthalene 
Enter latrir: Surface soil Site 2 

Enter umber of zuplez: 13 
Degrees of Preedoz: 12 

Enter zuple results (use i/2 CBDL for non-detects) 

Suple Ro. Sample Bezaltz 

1 
2 
3 
4 
5 
6 
7 
0 
9 

10 
11 
12 
13 
14 
IS 
16 
19 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

195 
195 
190 
190 
210 
175 
175 
190 
195 
195 
190. 
180 
175 

21.30198 
21.30178 
92,45562 
109,!402 
923.2249 
21.30198 
21,3019! 
107.8402 
21.30198 
21.30198 
92.45562 
a 1479290 
21.30178 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, Ilean: 179.6154 Std. Dev.: 11.09955 

Upper 952 confidence lizit on zean: 116.3113 
Representative 
Concentration: 186.3115 



LIVER 95% CONFIDENCE L!Uil OFi GE GIiiW!~ WEAh 

Enter Cnenicsl: Cnioroiorm 
Enter Matrix: Surface soi 1 Site i 

Enter numner of sampies: 
Degrees of Freeoom: 

1’ 
1; 

Enter sample resuits (use ii? CRDL for non-detects; 

Sample No. 
------m--- 

1 
2 
3 
4 
5 
6 
7 
0 
9 

IO 
11 
12 
13 
lb 
15 
1E 
17 
18 
19 
26 
21 
22 
“I L: 
2b 
25 
26 
2i 
2E 
20 
7 87 “C 

Sasple Results 
‘----mm--mm---- 

1 
2.5 
2.5 

3 
2.5 
2.5 
2.5 

3 
2.5 
2.5 
2,5 

‘2.5 
2,5 

iA!-Aoar)** 
_----------m 

2.136095 
.0014793 
.OOlb793 
.2899408 
.0014393 
.0014793 
.0014793 
.2899400 
#CO14793 
.0014793 
.0014793 
.0014792 
.0014793 

0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
r, . 
G 
G 
0 
0 
0 
0 

Arltn. Mean: 2.46155E St:. DEV.: .:7?0368 
Reoresentarive 

Umer 95% confioence iim:L cn mean: 2.749831 Concentration: 2.749034 



l 

8 

8 

l 

0 

+ 

. 

EKY numoer t? samDies: !: . . 
Degrees IF Frse:or: !: 

EntEf Smie resijts lusi :.!; CRD, fcr nDpDEtSc:S 

,22??jjt 
. G29355E 
. icm73: 
f.4366EE 
i.T6O!i5 
.3299556 
.‘I299556 
.453G325 
.Oi99jjE 
.10657:! 
,i29?556 
.G299556 
2.799136 

c 
0 
0 
rs 

i 
0 
0 
G' 
c 
c 
c 

Eeor!?serw 1 v3 
Ccntea:ritlcr: :.517321 



I- UPPER 95X CORPIDEBCE 

Enter Chelicsl: Dibenrofuran 
Eater Ilatrix: Surface soil Site 2 

Enter number of samples: 13 
Degrees of Freedor: 12 

Enter sacple results /use !/2 CBDI, for non-detects) 

Sarple 60~ 

1 
2 

4 
5 
6 
7 
0 
9 

10 
11 
12 
13 
14 
I5 
16 
11 
18 
14 
20 
21 
22 
23 
24 
25 
26 
27 
29 
29 
36 

Arith, Mean: 16E.tMZ Std. tev. 

Sample Results 
--------m-em_- 

1?5 
17s 
170 
190 
330 
175 
175 
190 
175 
175 
170 
180 
175 

(ii-lbar W2 
----e------- 
191.1160 
191.7160 
355.1775 
1.331361 
14924*41 
191.7160 
191.7160 
1.331361 
191.?160 
191.7160 
355.1715 
70.25444 
191.7160 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
0 
0 

: 42,87355 
kepresentative 

lpper 951 confidence Iilit on reac: 214.7566 Cokeotration: 214.1566 



OPPEB 95% COQPIDEUCE IJHIT 08 TEE ABITNETIC lBAl 
‘m - 

Bnter Cheka!: Bis(2-chloroethpljether 
Bnter Hatri:: Surface soil Site 2 

Enter mber of sarples: 13 
Degrees of FreedoE: 12 

Bnter e&&e results (use l/2 CBDI, for non-detects1 

Sample 80. 
--m-----me 

1 . 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Arith. He&c 

SalpIe Eesol ts 

175 
175 
170 
190 
175 
175 
175 
190 
17s 
15 

170 
160. 
175 

169.2308 Std. De;. 

Upper 95X confidence limit on #e&n: 

: 29.00044 

186.7511 

(Ii-Ibar)** 
~-~~~~~~-~-~ 
33.28402 
33.28102 
.5917160 
431.3609 
33,2B102 
33,28kO2 
33828402 
431.3609 
33.28102 
8879.138 
a5917160 
115.9763 
33.28102 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Bepresentative 
Concentration: 186,9591 



I 

/ 

-0 

I 

0 

0 

-0 

-0 

*0 

.-I 

‘* 0 

.- 0 

-a 

-a 

-a 

UPPER 9S\ CONFIDENCE LIHIT ON THE RRIlHtiETIC HERN 

Enter Cherical: I\lUlinul 
Enter tlatrix: Surface soil Site 2 

Enter number of samples: 13 
Degrees of Freedor: 12 

Enter sarple results (use l/2 CRDL for non-detects) 

Sample No. 
--we-.----- 

1 
2 
3 
k 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Sarple Results 
-mev---m-m--em 

5690 
2810 
1790 

11650 
1390 
MO 
3800 

11500 
19500 
7390 
3900 
SOJO 
5005 

(Xi4bar)::Z 
mm--e----w-- 

990025 
15013625 
23961025 
21651225 
5267025 
5010025 
a323225 

23184225 
1.6122e8 

497025 
7736225 
2706025 
2822100 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Irith. tlean: 6685 Std. Oev.: 4868.59.2 

Upper 951 confidence liait on lean: 9627.311 
Representative 
Concentration: 9621.314 



l 

0 

0 

l 

l 

-0 

0 

l 

a 

a 

l 

l 

a 

0. 

0 

a 

a 

0 

l 

.a 

l 

Samie hc. 
---------- 

E 
: 

. . i : 
1’ 
.* :: 
‘7 I” 
7: 
15 
1; . 
1:: 
1; 
l? 
L. 
1. 
21 
7: *. 
7: -- 
24 
7: -. 
:: -. 
*- 
:. 
,- 
L: 
‘ii 
** .I. 

Smie ?esbi:s 
-----------_-_ 

: i “.” 
1, : 
0: *4* 

12.4: ” 
;.e 
‘.5 
1 : h .” 
1 8: 
i.? 
2.’ 
lC I. 
E *.; 

c 'C 1 .L- 

- 

-- 



UPPER 35% CONFIDENCE LIHIT ON THE RRITHHETIC HERh 

Enter Chericai: barlur 
Enter natrix: Surface soil Site I 

Enter number of samples: 13 
Degrees of Freedoa: 12 

Enter sarple results (use l/2 CROL for non-detects! 

Sample No. 
__-------- 

1 
1 
3 
4 . 

’ 5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2i 
25 
26 
21 
15 
29 
JC 

Sarple Results 
___-em---m---- 

13.8 
8 

4.6 
31.5 

12 
11.6 
7.6 

20.1 
51.6 
23.1 
10.3 
11.1 

lI3.25 

(Xi-Xbar)**2 
_mwmmem----- 
19.93966 
105.3781 
186.7127 
115.1550 
39.25504 
41.42735 
118.0566 
98.69658 
1111.191 
23.37351 
63.14735 
1.358121 
.0002367 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
.O 

Rrith. Hean: 18.26538 Std. Oev.: 12.D68Oi 

Upper 95’1 confidence lirit on lean: 26.042ii 

Representative 
Concentration: 26.04211 



UPPER 95! CONFIDENCE LIHIT ON THE ARITHMETIC flElN 

Enter Chemical: Berylliua 
Enter Matrix: Surface soil Site 2 

,- 
Enter nurber of sarples: 13 
Degrees of Freedoa: 12 

Enter sarple results (use l/2 CR01 for non-detects) 

Sarple No. 
---------- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

.lO 
11 
12 
13 
lk 
1s 
16 
II 
18 
19 
20 - 
21 
22 
23 
21 
25 
26 
21 
28 
29 
30 

Sarple Results 

.395 
.I 

.39 
.435 

.I 

.4 
.395 
A35 
.BB 
.16 

.155 
.lb 

(Wbarp2 
~~-~-~~~~~~~ 

.OOOB321 

.001115b 

.0005686 
‘.004739B 
.0011456 
JO11456 
.OOOB321 
.004739B 
.2640319 
.0424994 
.0445859 
.0421994 
.0445BSF 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

Arith. Mean: .366153E Std. Dev.: .I913103 
Representative 

Upper 959 confidence liait on mean: .4836201 Concentration: .483620? 



UPPER 959 CONFIDENCE LIilIT ON THE RRITHHETIC tIEAN 

Enter 
Enter 

Enter 

Cnerica!: Calcium 
Hatrix: Surface soi! Site 2 

nmer of samples: 13 
Degrees of Freedoa: 12 

Enter sarple results (use l/2 CROL for non-detects! 

Sarple No. 
---------- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
lb 
17 
18 
19 
20 
21 
21 
23 
24 
15 
2b 
17 
22 
29 
30 

Sarple Results 
-------m--am-- 

105 
116 

29.85 
1015 
490 

1230 
218 

1170 
11900 

905 
108 
823 

2530 

(Xi-Xbar)t:2 

153280b. 
2152281. 
2602464. 
394466.1 
1329560. 
170623.0 
1863404. 
29951.63 
1.0520et 
544140.5 
2356426. 
612501.2 
786653.0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Brith. bean: 1643.065 Std. Dev.: 3151.538 

Upper 9Sk confiaence limit on lean: 3551.311 
Representative 
Concentration: 3551.311 
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UPPER 95% CONFIOENCE LIliIl ON THE ARIlHtiETlC HEAN 

Enter Chemical: Chromium 
Enter llatrix: Surface soil Site 2 

Enter nubber of sarples: 13 

Degrees of Freedoa: 12 

Enter sarple results (use l/2 CRDL for non-detects) 

Sample No. 
-m-ss----- 

1 
2 
3 
4 
5 
b 
7 

B 
9 

10 
11 
12 
13 
14 
15 
lb 
li 
18 
19 
20 
21 
22 
23 
24 
25 
It 
21 
28 
29 
30 

Sample Results 

20.5 
19.5 
1.2 

18.95 
91.2 
20.2 
97.8 
25.6 
10.9 
419 

20.1 
19.4 

17.95 

brith. Hean: 60.91615 

(Xi-Xbar);s2 
_--m-em-s-m- 
1635.891 
1717.784 
3220.126 
1763.677 . 
1387.849 
1660.219 
1358.206 
1219.351 
2504.618 
128202.6 
1668.108 
1726.083 
181B.669 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Std. Dev.: 111.7823 

Upper 95\ confidence lirit on lean: 128.5013 
Representative 
Concentration: 128.5013 

_- 

,- 

-- 

. . ,- 



UPPER 958 CONFIDENCE LlliIT ON THE ARITHHETIC HEAN 

Enter Chemical: Cobalt 
Enter Matrix: Surface soil Site 2 

Enter nurber of sanples: 13 
Degrees of Freedor: 12 

Enter sample results (use l/2 CRDL for non-detects) 

Sample No. 
---------- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

Arith. Hean: 

Sample Results 
-----mm--m-___ 

2.23 
2.3 

2.25 

2.5 
2.3 
2.3 

2.23 
2.5 

15.2 
3.3 
1.5 ’ 
1.1 

2.325 

(Xi-Xbar)t:Z 
------m---a_ 
2.096921 
1.954b19 
2.096927 
1.435388 
1.954619 
1.954619 
2.096927 
1.435388 
132.2942 
.1584652 
I .831542 
11.57308 
1.885340 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.698077 Std. Oev.: 3.716720 

Upper 951 confidence lilit on mean: 5.944261 
Representative 
Concentration: 1.944261 



UPPER 951 CONFIDENCE LIRIT ON IHE ARITHtiETIC HEAN 

Enter Cherical: Iron 
Enter Ratrix: Surface soil Site 2 

Enter nurber of sarples: 13 

Degrees of Freedoa: 12 

Enter sarole results (use l/2 CRDL for non-detects) 

Sample No. 
-me-mam-me 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
11 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
21 
21 
28 
29 
30 

Sample Results 
-------m-em___ 

8356.48 
5587.43 
482B.72 

13195.14 
6964.29 
6078.31 
6343.68 

14587.B3 
26600 
1250 
4810 
8150 
8565 

Std. Arith. tlean: 9318.221 

Upper 95: confidence lirit on rean: 

(Xi-XbarP2 

1043955. 
1457009B 
20697961 
19509128 
5827064. 
10889414 
9208440. 
27140024 
2.9659et 
4529325. 
20868645 
1508527. 
661328.6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Dev.: bOOS.BSS 

13007.83 
Representative 
Concentration: 13001.83 

- 

1. 



UPPER 951 CONFIDENCE LIHIT ON THE ARITHHETIC REAN 

Enter Chemical: tlagnesiul 
Enter Matrix: Surface soil Site 2 

Enter nurber of salpies: 13 
Degrees of Freedom: 12 

Enter sarple results (use l/2 CRDL for non-detectsj 

Sarple No. 
---.------ 

1 
2 
3 
4 

5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
II 
18 
19 
20 
21 
12 
13 
24 
25 
26 
21 
28 
29 
30 

Sarple Results 
-------e-mm-mm 

739 
486 
223 

1300 
729 
771 
703 

1820 
6060 
933 
484 
839 

1555 

Arith. Hean: 1280.154 

Upper 95% confidence lisit on lean: 

Std. Dev .: 

(Xi-Xbar)::Z 
-~~-~~~~~~~~ 
292847.5 
630680.3 
1117574. 
393.8698 
303770.6 
259237.6 
333106.6 
291433.9 
22846929 
120515.8 
633860.9 
194616.1 
75540.41 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1502.789 

2188.358 
Representative 
Concentration: 2188.3% 
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Enter nunaer of samcies: 
Oegrees oi ireeco:: 

5 
b 

Enter samDie rewlts iusf hi C?X for nzo-aeLects< 

Samcle N3. 

: . 
. 
: 

li 
1: 
12 
.- 1; 
lb 
15 
15 
17 
1E 
19 
2i 
21 
22 
22 
26 
25 
2: 
e- 
fl 
22 
. . 
f: 
‘1’ “I 

Saacle Resuits 
-------m------ 

OK . * 
. f 2 
.05 
OKK . I. 

a- *II 

Gi-:,bart**? 
------------ 

,!x348: 
.t::2321 
.0034&l 
.OO?PlE 
.00372: 

-- 



j 1 i -j,czr 1x2 

. . . . . . . . . ..- 

5ngg~7~ 

.9!!i57( 

i2.26184 
!5.:72?! 
:.312066 
.29752oi 
2.?6%3 
:5.565!1 
!.3145EE 
l.jl4jjE 
’ Ke;;z‘ I ..*.1 

‘. 

e 

l 



UPPER 958 CONFIDENCE LItlIT ON THE ARITHRETIC HEAN 

Enter Cherica!:. Potassiur 
Enter Hatrix: Surface soil Site 2 

Enter nurber of sarples: 13 
Degrees of Freedom: 12 

Enter samle results (use l/2 CRDL for non-detects) 

Sarple No. 
. . . . - . . . . 

1 
1 
3 
i 

5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
lb 
17 
18 
19 
20 
21 

22 . 
23 
24 
25 
26 
27 
l? 
29 
30 

Sample Results 
. . . . . . . . . . . . . . 

423 
393 
294 
618 

402.74 
389 
405 
662 

2069.99 
115.93 
274.72 
302.61 

329.425 

(Xi-Xbar)tvZ 
. . . . . . . . . . . . 

~18157.94 
27875.51 
70734.51 
3368; 686 
24718.01 
29227.19 
24012.4E 
10412.24 
2280192. 
24326.76 
81361.64 
66191.95 
53146.21 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
t 
0 
0 

Arith. Heal;: 559.9596 Std. Oev.: 475.5988 
Representative 

UPDer 95% COrIfidenCe lilit on rean: 841.3858 Concentration: 847.3858 





I 



UPPER 

Entei 
Enter 

95t COKFIOENCE LIKIT ON THE ARITHHETIC MEAN 

Chemical: Vanadiul 
Hatrix: Surface scil Site 2 

Enter nurber of samples: 13 
Degrees of Freedor: 11 

Enter sample results (use l/2 CROL for non-detects) 

Sarple No. 
-meememee- 

1 
2 

3. 
4 
5 
6 
7 
0 
9 

10 
11 
12 
13 
14 
15 
lb 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
I? 
2e 
29 
30 

Sample Results 
~~~~~~~~~~~~~~ 

12.6 
1.3 
0.8 

25.2 
10.1 

11 
14 

25.3 
81.7 
12.9 

8 
17 ” 

14.3 

(Xi-Ibar)*: 
------------ 
44.78698 
143.8154 
llO.0885 
34.90083 
73.82775 
60.16237 
28.00852 
36.09237 
4679.612 
40.86160 
121.5162 
39.59311 
24.92314 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Rrith. tlean: 19.29231 Std. Dev.: 21.31664 

Upper 951 confidence lilit on mean: 32.17493 
Representative 
Concentration: 32.17193 



UPPER 95: CONFIDENCE ‘LIRII ON THE RRITNKETIC HEAK 

Enter Cherical: Cyanide 
Enter tlatrix: Surface soil Site 2 

Enter number of samples: 13 
Degrees of Freedor: 12 

Enter sample results (use l/2 CROL for non-detects) 

Sarple No. 
---------- 

1 
2 
3 
4 
5. 
6 
7 
8 
9 

10 
.ll 
12 
13 
14 
15 
lb 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

Sample Results 
---m-m-m-s-mm_ 

1.035 
1.045 
1.025 

1.1425 
1.055 
1.055 
1.035 
1.15 

1.035 
3.06 
1.02 

1.065 
1.045 

(Ii-Wbar)::2 
~~-~~~~~~~-- 

.0316429 

.0281852 

.0353006 

.0049540 

.0249276 ’ 

.02492/b 

.0316429 

.0039545 

.0316429 
3.411835 
.0312045 
.0218699 
.0281852 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. tiean: 1.212885 Std. Oev. : -5564915 

-. 

Reoresentative 
Upper 958 confidence lirit on lean: 1.549202 Concentration: 1.549202 



UPPEB 9:: CONFIDENCE LMIT OR TEE ABITEHETIC lIEA 

Enter Chemical: Acenaphthene 
Enter Matrix: Surface soil Site 3 

Enter nosber of sasples: 9 
Degrees of Freedom: 0 

Enter sample resnlts (we l/2 CBDL for non-detects! 

Saaple Yo. Sasple Besalts 
--m--m--w- -------------- 

1 17s 
2 140 
3 160 
4 190 
5 110 
6 110 
7 72! 24331 
a 171 3211, 
9 18D 2669, 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2s 
.26 
21 
28 
29 
30 

Iii-Ibar)** 
e-e-mm--e--- 
3211.111 
8402.118 
!136.111 
1736.111 
3BO2,77S 
3SO2.118 

‘7.8 
111 
444 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, Mean: 231.6661 Std. Dev.: 185.5229 

lipper 951 confidence lisit on seat: 3’14.2719 
Representative 
Concentration: 3?4,2?19 



UPPEB 951 CWIDEUCE IJWIT 08 TEE ABIl’BETIC NEAR 

inter Cheaica!: Phenanthrene 
Enter Ilatrix: Surface soil Site 3 

Enter narber of suples: 9 
Degree8 of Preedor: e 

Bntei 8arple resalts (ase 112 CBDL for non-detwts) 

1 
2 
3 
4 
s 
6 
7 
8 
9 

IO 
11 
12 
13 
14 
15 
I6 
17 
19 
19 
20 
21 
22 
23 
21 
25 
25 
27 
29 
29 
36 

Sa!ple Desalts 
--~~~----~-~~~ 

110 
1090 
1050 
270 
210 
170 
330 
190 
180 

[Ii-Ibar)** 
w--m---e---- 
69314, I4 
471511.1 
118117.&l 
lT77?,78 
31377.10 
SM4.44 
53’17.17ll 
~5511.11 
~987?,78 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I! 
c 
c 

Arith. Hean: 403.33311 Std. Dev.: 362.3284 

Upper 95X confidence lisit on lean: 697.2161 
Representative 
Concentration: 691.2164 

- 

- 



I WEB 95% COUFIDERCE GIlIT 08 TEE AEllaWETIC HEAti 

Enter Chemica!: Anthracene 
Enter l&ix: Surface soil Site 3 

Enter narber of salples: 9 
Degrees of Freedor: 6 

Enter empie results (ase 112 CBDi for non-detects) 

Sample 10: 

1 
2 
3 
‘k 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
I1 
18 
19 
20 
21 
I 21 

23 
21 
.25 
26 
21 
28 
29 
30 

(Ii-Ibar)** 
--------mm,-- 

7225 
122500 

400 
51016 
8100 
8100 

216225 
50176 
6100 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, lean: 260 Std, De!.: 242.4361 

Upper 951 confidence liait on reac: 446.3521 
Representative 
Concentration: 



UPPER 95% CONFKJENCE LIHIT ON THE ARITHMETIC liEAN 

Enter 
Enter 

Enter 

Cheuical: Fluoranthene 
Uatrix: Surface soil Site 3 

number of samples: 9 
Degrees of freedom: i? 

Enter sample results (use l/2 CRDL for non-detects) 

Sample No. 
---------- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
10 
19 
20 
21 
22 
23 
24 
25 
26 
27 
26 I 
29 
30 

Sample Results 
------------e- 

280 
1600 
1800 
450 
260 
35 

120 
210 
36 

Ari th. Mean: 532.3333 Std. Dev. 

Upper 95% conf ioence limit on nean: 

(Xi-Xbar)t*Z 
___-m------- 

63672.11 
1139912. 
1606979. 
6178.776 
74165.44 
247340.4 
170016.8 
103898.8 
246346.8 

0 
0 
D 
0 
0 
0 
0 
0 
.O 
0 
0 

-0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 

_ -_ .- 
-. 

. -_ 

-. 

676.3054 

1052,167 
Representative 
Concentration: 1052.167 
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UFPER 95% CONFIDENCE LIHiT Ok THE ARITlHETlC MEAk 

Enter Chemical : Pyrene 
Enter Matrix: Surface sol1 Site 3 

Enter number of sampies: 9 
Degrees of Freedom: 8 

Enter. sanoie results iuse l/2 CRD: for non-detects) 

Samole No. 
--m-mm-m-- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1C 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Sample Results 
-------------- 

260 
2100 
2500 
500 
36G 
44 

725 
420 
36 

[Xi-Xnar):*Z 
------------ 

261802.6 
1761469: 
2987136. 
73802.78 
169469.4 
529498.8 
2177.178 
123669.4 
541205.4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Mean: !?1 a6667 Std. Dev.: 698.1392 

Upper 95X confidence liner on mean: 1462.036 
RepresentaLive 
Concentration: 1462.03E 



UPPEF 95% CONFIDENCf IIRIT ON TRE ARITHHETIC REAN 

Enter Cnemicai : Benz[a jantnracene 
Enter Matrix: Surface soil Site 3 

l 
Enter nuraber of sanples: 9 
Degrees of Freedom: 8 

Enter sanple results [use Ii2 CRDL for non-detects) 

l 

.e 

Sample No. 
---------- 

Sample Results 
-----wsm--mmm- 

1 115 51682.12 
2 800 157785.5 
3 880 227741.0 - 

l 
4 320 6852.160 
5 200 41118.83 
6 110 54105.49 .- . - . ._. 

l 
1 125 103821.2 
a 175 51002.12 
9 180 49629.94 

0 

l 

8 

10 
11 

0 
0 

12 0 
13 
14 

0 
0 

15 0 - --. 

16 0 
11 0 
18 0 

0 
19 
20 
21 

0 
0 
‘0 . 

0 

.* 

22 
23 
24 
25 0 
26 0 
27 0 

+ 28 0 
29 0 
30 0 

8 

l 

Arith. Mean: 402.7778 Std. Dev.: 305.1415 

Upper 95% confidence limit on nean: 637.3322 
Representative 
Concentration: 637.3322 



WEB 95X CORPIDEIKE IMIT OR TEE ABITBWElIC WBAU 

l 

4D 

0 

0 

0 

8 

a 

8 

Enter Chemical: Chrgsene 
Bnter Hstrix: Surface soil Site 3 

Bnter nurber of mples: 9 
Degrees of Freedom: 8 

Inter sample results (are l/2 CKDL for non-detects) 

Sslple Uo. 
-----emee- 

1 
2 
3 
4 
5 
6 
9 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 

SalpIe Beealts 
------m-e----m 

110 
1060 
1010 
380 
180 
1’10 
125 
160 
180 

25 
26 
21 
28 
29 
30 

[li-lb&r)**2 
------m--mm- 

93025 
3 10225 
319225 

1221 
IO225 
15625 
T8lOO 
81225 
70225 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. lean: 445 Std. Dev. : 382.4918 

Upper 95X confidence limit on lean: 139.0081 
Bepresentative 
Concentratioc: 139.0081 

l 

I. l 



UPPER 95X CONFIDENCE LIMIT ON THE AEITHWETIC MEAN 

Enter Cnenical: Benzo[k]f iuoranthene 
Enter Matrix: Surface soil Site 3 

.7 
.- 

Enter number of sanples-: 9 
Degrees of Freedom: 8 

Enter sample results (use l/2 CRDL for non-detects) 

Saaole No. 
---------- 

1 . 
2 
3 
b 

.5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

Sasple Results 

140 
1200 
1400 
280 
140 
110 

382.5 
510 
180 

Arith. Mean: 489.1667 Std. Dev.: 

Upoer 95% confiaence linit on nean: 

(Xi-Xbarjtt2 
-m-m wmm----m 

121911.4 
505284.0 
829611.4 
13150.69 
121917.4 
101861.4 
11377.18 
434.0278 
95584.03 

0 
0 
0 
0 
0 
I) - 
0 
0 
0 
0 
0 

-_ 0 
0 
0 
0 
0 
0 
0 - 
0 
0 

-0 

478.5068 

856.9189 
Representative 
Concentration: 

-- 

856.9189 



. I 
r UPPER 951 COBFIDEBCE UHIT OR THE ABITllMETIC rEAR 

Enter Chetica!: Bentolk)flaoranthene 
Enter ilatrix: Surface soil Site 3 

Enter nurber of sarples: 9 
Degrees of Freedos: 8 

Enter sarpie results (use l/2 CBDl for non-detects) 

Sarple Uo, 
-e-c------ 

1 
2 . 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
I? 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 

‘28 
29 
30 

Sasple Results 
---------e-ma* 

110 
1200 
1100 
280 
110 
110 
455 
510 
180 

[Ii-Ibar)** 

127601.7 
493896.6 
815007.1 
41185.49 
121607.1 
lOTOTL4 
1182.116 
163.2316 
100629.9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 

Arith, Wean: 191.222 Std, Dev.: 111.0948 

Upper 952 confidence limit on lean: 863.9491 
Eepresentative 
Concentratioc: 863.9491 



OPPBB 952 CORPI.DBBCE LIllIt 08 TE6 ABITBKETIC HEAR 

Enter Chemical: Ben;o[ a]plrene 
Enter Ilatrir: Snrface aoil Site 3 

- 

Knter nuber of supies: 9 
Degrees of Freedom: 8 

Bnter saaple results (use l/2 CKDL for non-detects) 

S&e lio. 
---------- 

1 
2 
3 
k 
5 
6 
1 
0 
9 

10 
11 
12 
13 
14 
15 
16 
1’1 
18 
19 
20 
21 
22 
23 
2k 
25 
26 

.21 
28 
29 
30 

Arith. Ilean: 

hIph BGBUlt8 
--------mm--m 

120 
960 

1300 
260 
160 
110 
?25 
115 
180 

( Ii-Ibar )t*2 
----m-----wm 

108900 
260100 
122500 
36100 
86100 
?UkOO 
15625 
15625 
12900 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

k50 Std. Dev.: 135.0647 

Upper 95% confidence li8it on lean: 784.4197 
Reprerentative 
Concentration: 18k,k19? 



UPPER 92: COAFIDEACE LI#IT 08 TEE ABITMEIIC WEAR 

Enter Che8ical: Indenoll,2,3-c,dJp!rene 
Enter latrix: Surface soil Site 3 

6nter nu8ber of SMpleK 9 

Degrees of Freedon: 8 

Eater sample results (use l/2 CKDl for non-detectsi 

Sarple Ro. SalpIe Resalts (Ii-Ibar)** 
m-m---.,--- e----me-v-e--- _-e--------- 

1’ 88 66506#68 
2 $45 3964L23 
3 920 329603,6 
I 190 24301.35 
5 120 51025.19 
6 170 30936.90 
1 125 .lk3725,2 
8 115 29203.01 
9 180 21519.12 

10 0 
I1 0 
12 0 
13 0 
14 0 
15 0 
16 0 
11 0 
18 0 
19 ’ 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 
2E O- 
21 c 
28 0 
29. 0 
30 0 

Arith. llean: 315,8!85 Std. Der.: 304.6416 

Upper 95% confidence li8it on lean: 580.0591 
Eepresetitative 
Concentration: 580.0591 
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UPPER 95Z COUPIDEBCE MIT 01 TEE ABITHWETIC IEAR 

Enter Che8ical: Benco[g,h,i]perylene 
Enter &trix: Surface soil Site 3 

Enter ea8ber of salpies: 9 
Degree8 of Freedom: 6 

Enter suple re88lts (we l/2 CEDL for non-detects) 

Sslple Uo, 
m----mwemm 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
2: 
2s 
29 
30 

Suple Results 
-------------- 

91 
610 
980 
210 
120 
110 
185 
175 
180 

(Ii-Ibar )*82 
------------ 
ISOl?. 11 
86260.11 
364113m4 
21666.78 
65706.18 
42513,44 
161008.~ 
40535.11 
38546.78 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. lean: 316.3333 Std. Dev.: 331.4015 

Upper 951 confidence li8it on lean:. 635.6826 
Bepresentative 
Concentratior: 635.6826 

h 
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UPPEB 95% COUPIDEACE LIWIT 011 TEE ABITHWETIC IEA)i 

Enter Chemical: hroclor 1248 
Enter Watrix: Surface soii Site 3 

Knter nalber of samples: 3 
Degrees of FreedOlt 2 

Enter suple resnlts (use l/2 CBDL for non-detects) 

Sluple No. Salple kBIIltB (Ii-Ibar)* 
_-w----------- _-e--w------ emw-m----- 

830 201328,4 
250 155L1l 
44 109310*4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
25 
24 
25 
26 
2’1 
28 
29 
30 

Arith. Ilean: 31 

Upper 95% confibexe 

‘1.6667 Std. Dev.: 401.5602 

limit on neat: 1381.181 
Bepresentative 
Concentration: 830 



OPPEB 95X COUPIDEECE LIKIT 08 TEE ABITIINTIC KEAR 

Enter Chemical: Plnorene 
Bnter Hatrix: Snrface soil Site 3 

Enter mber of samples: 9 
Degrees of Freedoc a 

Bnter’ mple resdts (ase l/2 CBDL for non-detects) 

Sample Bo. 

1 
2 
3 
I 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
I? 
18 
19 
20 
21 
22 
23 
24 
25 
26 
29 
28 
29 
30 

Suple fkBdtB 
---------e---m 

115 
180 
110 
190 
110 
110 
12s 
171 
180 

(Ii-Ibar ):*2 

3811.605 
3211.303 
~518,827 
2229,938 
4518.821 
4518.821 
231921.2 
38?1.605 
3211.303 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Ilean: 231.2222 Std. Dev.: 183.0319 

Upper 952 confidence lijit on lean: 311.9128 
Eepresentative 
Concentration: 311.9128 

- 
- 

. . 



Enter Cnemicai: Rls 

IHIT 0:: TYi ARITHETI: HEAh 

Enter Hatrix: Surface scil Site 3 

Enter number oi samoles: 9 
Degrees of Freeaom: e 

Enter samoie results (use l/i CRDL for non-detects1 

2 
3 
4 
5 
6 
7 
0 
9 

1Q 
11 
12 
13 
14 
15 
16 
17 
1e 
19 
20 
21 
22 
23 
24 
25 
25 
27 
28 
29 
30 

Arlth. Mean 

Sample Results 
------mm----e- 

70 
545 
390 

2400 
370 

__---------- 

41Cb.53.6 
27bb5-.44 
102827.1 
2053817. 
116053.8 

710 

1 UpDer 95b con? iaence 

66 
1275 
1100 
180 . 

415595.1 
318472.1 
151580.4 
281607.1 

0 
cl 
0 
0 
0 
0 
0 
0 
G 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
0 

a6667 Std. Del.: 764.6798 

in:t on mean: 1298.151 
Reuresentative 
Concentration: 1298.451 



UPPER 912 CORPIDEKE LINT 08 TEE ABITEHETIC lIEAl 

Enter CheBical: 2-Wethylnaphthalene 
Enter latrix: Surface Boil Site 3 

Enter naBber of Barplee: 9 
Degrees of FreedoB: a 

Enter BaBple resalts (use l/2 CBDL for non-detects) 

Sluple Uo. 
----e-e--- 

1 
2 
3 
k 
5 
6 
1 
0 
9 

10 
11 
12 
13 
II 
IS 
16 
11 
16 
19 
20 
21 
22 
23 
2k 
25 
26 
21 
28 
29 
30 

hple keBllitB 
-------------- 

1?5 
515 
535 
Sk 

110 
110 
?25 
175 
180 

(Ii-lbar)**t 

16110.91 
58156.49 
53120.94 
6211LT2 
17118.16 
11148.16 
117696.5 
16410.94 
15163.72 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. wean: 303.2222 Std. Dev.: 233.3816 

Upper 951 confidence li3it on lean: 482.61?3 Concentration: 482.6113 
Dewesentative 



l 

a 

a 

l 

* 

OPPEB 952 CORPIDERCE LIlIIT 08 TEE ABITIIKETIC BEAU 

Enter Che:ica! : Bntylbenzylphthalate 
Enter gatrix: Surface soil Site 3 

Enter mber of sarples: 9 
Degrees of Freedom: 8 

Knter salple results (use l/2 CBDL for non-detects) 

Suple Ro. 
---------- 

1 
2 
3 
I 
5 
6 
1 
8 
9 

10 
11 
12 
13 
II 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Suple Besuits 
eemm-----e-sme 

38 
Sk5 
190 
98 

170 
110 
125 
660 
180 

(Ii-lhar lee2 

73110.20 
55958.53 
1~029.09 
44286,86 
19166.86 
19166.86 
17351B.h 
123591.3 
16497.98 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Aritb. Bean: 308*4441 Std. Der.: 259.6527 

Upper 95% confidence lirit on neao: 508.0308 
Bepresentative 
Concentration: SOE*O3OB 
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UPPER 95% CONFIDENCE LIMIT ON THE ARITHUETIC MEAN 

Enter Cnealcai : Chioroform 
Enter Matrix: Surface soil Site 3 

Enter nunber of samoles: 9 
Degrees of Freedom: 0 

Enter sample results (use l/2 CROL for non-aetects) 

SamDle No. 
----wmweme 

; 
3 
b 
5 
6 
? 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 
25 
26 

‘27 
28 
.29 
30 

Sample Results 
----m--m-----m 

1 
2.5 
2.5 

3 
2.5 
2.5 

3 
2.5 
2.5 

(Xi-Xbar)*t2 
-------m--w- 

2.086420 
.003086b 
.0030864 
.3086bZC 
.003086b 
.0030864 
.3086420 
.D030864 
.0030864 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 - 
0 
0 
0 
0 
0 
0 
0 

‘0 
0 

Arith. Mean: 2.441411 Std. Dev.: .5633333 

Upper 95% confidence 1 ini t on mean: 2.892033 
Representative 
Concentration: 

-. . --. _ _ 

2.892833 

__ 



UPPER 95X COEPIDEBCE LMIT OU TEE ABITEHETIC lEAB 

Enter Cherica!: Acenaphthyiene 
Enter I(atrix: Sarface soil Site 3 

Enter mber of supies: 9 
Degrees of Preedol: 8 

Enter sample result8 (#se l/2 CBDl for non-detects) 

Salpie UC. 
---------- 

1 
2 
3 
I 
5 
6 
1 
0 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
21 
25 
26 
21 
21 
29 
30 

Sarple keBnitB 
m---mm-----_-m 

175 
545 
150 
190 
110 
110 
725 
115 
180 

(li-lbar )*$2 

10111,42 
12600.31 
15164.20 
7319.713 
111~1.98 
11141.98 
202000,3 
10111,42 
9130,861 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
0 
0 
0 

Arith. Ilean: 215.5556 Std. Dev.: 208.9624 

Upper 952 confidence lilit on mean: 436.1’190 

. . 

Representative 
Concentration: 



UPPER 95% COSPIDERCE LIWIT OB TEE ABITBllETIC HEA!i 

Enter CheBical: Di-n-batglphthalate 
Enter latrir: Surface soil Site 3 

Enter mber of BarpIes: 9 
Degrees of Freedor: a 

Enter sample results (use l/2 CBDl for non-detects) 

Sslple So, 
-m--ew-mmw 

1 
2 
3 
k 
5 
6 
1 
8 
9 

10 
I1 
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
22 
23 
21 
25 
26 
2: 
28 
29 
30 

Suple Desalts 
m--m---we--m-m 

115 
us 
53s 
310 
110 
170 
125 
290 
110 

. 

[Ii-Ibar)** 

29852,16 
38896.60 
35052.16 
60,19383 
31601.91 
31604.91 
142296a6 
3338,272 
28119,38 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Wean: 3k9.1778 Std. Dev.: 206,445 

Upper 951 confidence iilit on Bean: 506,441? 
kepresertative 
Concentration: 



-. - .~ ._---.-. 

UPPER 952 COEPIDEUCE LIWIT 08 TfiE ABITIMETIC IEAli 

Bnter Chemical : Disethylphthalate 
Enter llatrix: Surface soil Site 3 

Bnter mber of suples: 9 
Degrees of Preedoc 1 

inter sample results (use l/2 CRDL for non-detects) 

Sample No. 
--______ -2 

1 
2 
3 
-k 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
21 
25 
26 
21 
28 
29 
30 

Sample Besalts 
------------- 

115 
!A5 
535 
190 
110 
110 
125 
190 
180 

(Ii-Ibar)** 

21025 
50625 
46225 
16900 
22500 
22500 

164025 
16900 
196OC 

,O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. lean: 320 Std. Dev.: 218.0310 

Upper 952 confidence limit on reap: 481.5931 
Bepresentative 
Concentratior: 481.5931 



i 
a 

l OPPBE 951 CORPI~EUCE MIT 06 TEE ABlTfMTIC llEA6 

a 
Enter Cherical: Aroclor 1251 
Enter Ilatrir: Surface sail Site 3 

~ l Enter nalber of maples: 3 
Degrees of Freedoc: 2 

l 
Enter sample results (use l/2 CBDL for non-detects) 

Sample Uo. Sample Beaalts (Xi-Ibar)** 

2 530 75625 
3 518100 
I 0 
I 0 

l .: 0 
0 

8 0 

l . 1: 
0 
0 

11 0 
l 12 0 

13 0 
lk 0 
15 

a 16 
0 
0 

17 0 
18 0 

0 19 0 
20 0 

0 
0 

23 0 
24 
26 

0 
0 

26 0 

l El! 
0 
0 

29 0 

0 3o 0 

Arith. lean: 805 Std. Des.: 889.9579 

l 
Bepresentative 

Upper 952 confidence lisit on lean: 3015.956 Concentration: IS00 

a 

a 

* 

l 



UPPEB 951 COEPID6UCE IJlIT 08 TtI6 AIMEREIErIC IlKAS 

Enter Cherical: Bis(2-chloroethyl)ether 
Enter Ilatrix: Snrface soil Site 3 

Enter number of sarples: 9 
Degrees of Preedos: B 

Knter sample reaalts (lise l/2 CBDI, for non-detects} 

Sample 60, 

I 
2 
3 
k 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 . 
20 
21 
22 
23 
21 
25 
26 
21 
? 
29 
30 

Suple Besnlts 
------e--ee-_- 

115 
515 
535 
190 
110 
170 
125 
115 
360 

(Ii-Ibar)** 

266TT.18 
~2411,ll 
38611.18 
22002.18 
28336.11 
28336.11 
149511*1 
26617.18 
469,kM 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
P 
0 
0 
0 
0 
0 

Arith. Wean; 331.3333 Std. Dev.: 213,1314 

Upper 95X confidence lisit on lean: 502.1603 
Bepresentatire 
Concentration: 502.1603 



UPFER 95% COCFIDENCE LIMIT Oh THE Af!!THHETIC HEAti 

Enter Cnemlcai: Toiuene 
Enter l4atrix: Surface soil Site 3 

Enter numoer of samples: 9 
Degrees of Freedom: 6 

Enter sample results [use l/i CRDL for non-detects) 

Sample No. 
_------m-- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
20 
29 
3G 

Arith. Mean: 

Sample Results 
-----------m-- 

2 
3 

2.5 
3 

2.5 
2.5 
8.5 
2.5 
2.5 

(Xi-Xbar)**2 
------------ 

1 a493827 
.D493027 
.5216049 
.0493827 
.5216049 
.5216049 
27.05494 
.5216049 
.5216049 

D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 

2.222222 Std. Dev.: 2.001735 

c 

Representative 
Upper 95% confidence liwit on mean: 4.760883 Concentration: b.760669 
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e 

0 

0 

l 

0 

d 

UPPER 958 CONFIDENCE LIHIT ON THE ARlTHflETIC HEAN 

Enter Cherical: Alurinur 
Enter hatrix: Surface soil Site 3 

Enter number of samples: 9 

Degrees of Freedom: 8 

Enter sarple results (use l/Z CROL for non-detects) 

Saeple Results 
-------smwmmmm 

9900 
8260 
8280 

28000 
9270 

19100 
13525 
10500 
21400 

Sarple No. 
mmD-mmem-e 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
11 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2k 
25 
26 
17 
20 
29 
30 

(Xi-Ibar)*: 
-------emv-- 
18908,003 
35860136 
35621003 
1.89lleS 
2kJ83803 
23538bb9 
523211.1 
14050003 
51146336 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. tiean: 14248.33 Std. Dev.: 7013.132 

Upper 959 confidence lieit on mean: 19639.56 
Representative 
Concentration: 19639.56 



UPPER 959 COWROENCE LlHIT ON THE ARIlHiIETlC nERIt 

Enter Cherica!: Antirony 
Enter Matrix: Surface soil Site 3 

Enter hrber of sanples: 9 
Degrees of Freedom: 8 

Enter sample results (use l/2 CRDL for non-detects) 

Sarple No. 
__eem-w--- 

. . 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2t 
29 
30 

Arith. tlean: 

Sample Results 
_-----am------ 

1.15 
1.2 

3 
1.2 
1.1 
1.1 

6.05 
2.9 

1.15 

(Xi-XbarP2 

.8919753 

.8000309 
.8200309 
.8000309 
.9889198 
.9889198 
15.64642 
.6489198 
.8919753 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Std. Dev.: 1.676202 
Representative 
Concentration: 3.382885 

2.094141 

Upper 95\ confidence liait on lean: 



m 

4 

l 

!!P-PEE 95X CONFIDNCE LIMIT ON TkE kRIlHHETIC HEM 

Enter Cnemicai : Arsenic 
Enter Hatrix: Surface sci 1 Site 3 

Enter numoer of samples: 6 
Degrees of Freedom: ? 

Enter sampie results luse l/2 CRDL for non-detects] 

l 

0 

m 

i 

Sample ho. 
---------- 

1 . 
2 
3 
4 
5 
6 
7 
0 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2b 
25 
26 
27 
26 
29 
30 

Sample Results 
-----m-w------ 

4.1 
3 

3-6 
56.6 
7,9 

2 
4.05 
1,l 

(Xi-XbarW2 
-----------s 

38.67285 
5’3.56410 
b5.14160 
2160.507 
5.650352 
69.20160 
39.29723 
84.98535 

0 . 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arl::. Mean: IO.31875 Std. Dev.: 18.88771 
Reuresentative 

Upper 95X confioence limit on mean: 26.1-1176 Concentration: 26.11178 

0 
-. _ 

l 



m UPPER 951 CONFIOEHCE LItlIT ON THE ARITHHETIC HEAN 

* 
Enter Cherical: Barium 
Enter tlatrix: Surface soil Site 3 

Enter number of samples: 9 
* Degrees of Freedoa: 8 

* 
Enter sarple results (use 112 CROL for non-detects) 

Sample Ho. 
_-e-mmem-- 

0 1 
2 

0 
3 
4 
5 
6 

0 1 
8 
9 

I) 10 
11 

Saiple Results 
-------------- 

22.2 
56.1 
13.1 

99 
36.5 
23.9 

54.55 
107 

23.4 

(Xi-Xbar)t*2 
_---mm--s--- 

877.1469 
18.31691 
65.88028 
2226.261 
231.6003 
779.3403 
1.411111 
3015.200 
801.5069 

0 
0 

e 12 0 
13 0 
14 0 

.m 
15 
16 

0 

0 

11 0 

* 
18 
19 

0 

0 

a 
21 
22 
23 
21 0 

e 25 0 
26 0 

Arith. Hean: 51.81667 Std. Oev.: 31.14461 
Representative 

m Upper 95t confidence liiit on lean: 76.21169 Concentration: 16.21769 

* 



UPPER 951 COHFIOENCE LIIIIT ON THE ARITHHETIC HEIN 

Enter Cherical: Eerylliur 
Enter Matrix: Surface soil Site 3 

Enter number of sarples: 9 
Oegrees of Freedoa: 8 

Enter saaple results (use l/2 CROL for non-detects) 

Sarple No. Saaple Results (Xi-Ibar):: 
----wemme-m- 

a3181 
.046225 
.046225 
.570025 
.021025 
.126025 
0055225 
A33225 
a429025 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

~~~~~-~-~~ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
11 
28 
29 
30 

---m-----w-em- 

.155 
.53 
.53 
1.5 
.6 

1.1 
.51 
.38 
1.4 

brith. tiean: .145 Std. Dev 

Upper 959 confidence lirit on lean: 

. . .I710494 

1.101080 
Representative 
Concentration: 1.101080 



UPPER 951 CONFIOEHCE LIHIT ON THE kRITHtlETIC HELP 

Enter Chemical:. Calciua 
Enter Matrix: Surface soil Site 3 

Enter number of samples: 9 
Degrees of Freedor: 8 

Enter saaole results (use l/2 CRDL for non-detects) 

Sarple No. 
~~~~~~~~~~ 

1 
2 
3 
1 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
II 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
i9 
30 

Saaple Results 
-m--we--m-m-m_ 

991 
66100 
12200 
2660 
2500 

13300 
41750 
3MOO 
13300 

Irith. Hem: 24245.22 Std. Oev.: 

(Ii-YbarP2 
m---m-e-m-me 
5.4048e8 
1.8024e9 
3.2231e8 
4.6592e8 
4.128k8 
1.198Oe8 
3.0612e8 
1.1140e8 
1.1980e8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

23019.90 

41985.91 
Representative 
Concentration: Upper 959 confidence iirit on lean: 41985.97 

-. 



UPPER 95t CONFIDENCE LItfIT ON THE ARITHHETIC HEM 

Enter Cherical: Chroriua 
Enter Matrix: Surface soil Site 3 

Enter nuaber of saaples: 9 
Oegrees of Freedoa: 8 

Enter sarple results (use l/2 CROL for non-detects) 

Sarple No. Sarple Results (Xi-Xbar)t*Z 
------v--- -~--~~~-~-~-~~ meve--ee-m-- 

1 10.4 8249.685 
2 13 7784.141 
3 41.1 3615.350 
1 121 390.9408 
5 21 6436.196 
6 4.6 9336.921 
1 61.85 1550.609 
8 637 287051.9 
9 1.1 10025.51 

10 0 
II 0 
12 0 
13 0 
14 0 
15 0 
16 0 
17 0 
la 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 
26 0 

27 0 
28 0 
19 0 . . 
30 0 

Arith. Hean: 101.221ti Std. Oev.: 201.4631 
Representative 

Upper 958 confidence liait on lean: 258.3916 Concentration: 258.3918 



UPPER 951 CONFIDENCE LItlIT ON THE RRITHHETIC HEAN 

Enter Chemical: Cobalt 
Enter l!atrix: Surface soil Site 3 

Enter number of samples: 9 
Oegrees of Freedom: 8 

Enter sample results (use l/2 CR01 for non-detects) 

Sawde No. 
---em-mm-_ 

1 
2 
3 
4 
5 
b 
7 
8 
9 

10 
11 
12 
17 ” 
14 
15 
16 
II 
18 
19 
20 
21 
21 
13 
14 
25 
26 
17 
28 
29 
30 

Sarple Results 
-----------___ 

4 
6.4 
5.1 

14.6 
3.6 

17.9 
5.85 
19.2 
19.9 

(Xi-Ybar)W 
---~~~-~~-~~ 
45.11261 
19.01929 
28.14151 
14.13107 
51.28151 
50.96373 
24.11901 
71.21485 
83.51929 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Rriih. hean: 10.7611i Std. Oev.: 6.975931 

Representative 
Upper 959 confidence limit on aean: 16.12328 Concentration: 16.12318 

- 

.- 



8 

UPPER 951 CONFIDENCE LItlIT ON THE RRITH~ETIC HEAN 

Enter Cherical: Iron 
Enter Matrix: Surface soil Site 3 

Enter nurber of samples: 9 
Oegrees of Freedor: a 

Enter saaple results (use l/2 CROL for non-detects) 

Sarple No. 

1 
2. 
3 
4 
5 
6 
7 
8 
9 

10 
11 
11 
13 
14 
15 
16 
17 
18 
19 
20 
21 . 
11 
23 
24 
25 
lb 

11 

28 
29 
30 

Sarple Results 
----------mm__ 

11000 
12300 
12900 
11000 
16500 
36600 
21950 

135000 
kO200 

(Xi-Xbar)v 

6.6135e8 
5.9611e8 
5.6123e8 
18316944 
4.0811e8 
13611.11 
1.3845e8 
9.6596e9 
12133611 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.O 

Arith. Hean: 36116.67 Std. Oev.: 38829.80 

Upper 95t confidence liait on lean: 66563.84 

32 
__ 

Representative 
Concentration: 66563.84 



UPPER 95t CONFIDENCE LItIll ON IHE ARITHHETIC BERN 

Enter Cnerical: llagnesiua 
Enter Matrix: Surface soil Site 3 

Enter number of samples: 9 

Degrees of Freedor: 8 

Enter sample results (use l/2 CROL for non-detects) 

Saaple No. 
m-mm-mm--- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

I4 
15 
16 
II 
18 
19 
20 
21 
22 
23 
14 
25 
26 
11 
ia 
29 
30 

Sarple Results (Xi-XbarP2 
--em-mm---w--_ ---~-~~~~~~~ 

1100 9032696. 
8150 16358130 
4640 285749.6 
894 10313315 

1910 4819976. 
5230 1264625. 
5405 1688845. 
4510 163665.2 
5110 1009132. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
b 
0 
0 
0 
0 
0 
0 

Arith. liean: 4105.444 Std. Oev.:. 2310.014 

Upper 95t confiaence lirit on mean: 5921.211 
Representative 
Concentration: 5917.111 
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UPPER 951 CONFIDENCE LIHIT ON THE llRITHHETIC HEAN 

Enter Cherical: tlercury 
Enter Hatrix: Surface soil Site 3 

Enter nuaper of sarples: 9 

Degrees of Freedor: 8 

Enter sarple results (use l/2 CROL for non-detects! 

Sample No. 
1mmea-mm-- 

1 
1 

. 3 
4 
5 
6 
1 
8 
9 

10 
11 
11 
13 
14 
15 
16 
17 
18 
19 
20 
21 
21 . 
23 
li 
15 
1C 
11 
16 
29 
30 

Sarple Results 
---e--m-m---e_ 

.ll 

.16 

.lI 
.3 

.ll 

.05 

.21 
.5 

,055 

Std. Oev. Arith. lean: .1811176 

Upper 95% confidence limit on lean: 

(Xi-Xbar)W 
~-~~~~----~~ 
.0039410 
.0005188 
.0018299 
.0131r1d 
.0052966 
.0116299 
.0007410 
.1006299 
.0163212 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.O 
0 
0 

.woa 

.2911061 
Representative 
Concentration: .1911061 



i* ‘UPPIR 951 CONFIDEHCE LIHIT OH IHE RRITHNETIC ItERM 

Enter Cheiical: Potassiui 
Enter Matrix: Surface soil Site 3 

Enter nurber of samples: 9 
Oegrees of Freedoa: a 

Enter sarple results (use l/2 CROL for non-detects) 

Sample Ho. 
---------- 

10 1 
.2 

:a 3 
4 
5 

,* 6 
7 
8 

48 
9 

10 
11 

.:a 12 
13 
11 

:8 15 
16 
11 

m 18 
19 

Sample Results 
e-mm-----em--_ 

395.2k 
1051.3 
695.84 

1353.39 
555.69 
318.54 
758.03 
489.86 
261.41 

(Xi-Xbar)ttZ 
---w----m--- 
68171.59 
151909.1 
1514.593 
485061.4 
10241.96 
95099.59 
10222.18 
17909.79 
156429.9 

0 
0 
c 
0 
0 
0 
0 
0 
0 
0 

20 0 
*a 21 0 

2: 0 
13 0 

a 
lb 0 
25 0 
26 0, 

a. 
21 
28 
19 

-a 

Arith. Hean: 656.9211 Std. Oev.: 355.8228 

Upper 959 confidence iirit on lean: 930.1313 

Representative 
Concentration: 

- 



I) UPPER 951 CONFIDENCE LMIT ON THE dRIlHtiETIC HEAN 

e 

l 

l 

.m 

0 

0 

I, 

c 

I, 

* 

I) 

6 

I, 

* 

* 

c 

I) 

e 

0 

l 

c 

Enter Chemical: Seleniul 
Enter Matrix: Surface soil Site 3 

Enter nuaber of saaples: 9 
Degrees of Freedoa: 8 

Enter saaple results (use l/2 CROL for non-detects) 

Sarple No. 
~-~~~~~~-- 

1 
1 
3 
1 
5 
6 
7 
8 
9 

10 
11 
11 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
lb 
27 
28 
19 
30 

Sarple Results 
-------------- 

.12 
.435 
.k3 

1 
.I05 
.I1 

.1415 
2.1 
.43 

(Xi-Xbar)ttZ 

.0648834 

.0571661 

.0598890 

.1058056 

.0127501 

.0100119 

.0539212 
2.031411 
.0598890 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. lean: .6747212 Std. Dev.:. .5bJ4611 

Upper 95t confidence liait on aean: 1.110911 
Representative 
Concentration: 1.110911 



UPPER 95% CONFIOENCE LIHIT. ON THE ARIlHtlETIC HERN 

Enter, Cherical: Vanadiua 
Enter tlatrix: Surface soil Site 3 

Enter number of sarples: 9 
Degrees of Freedoa: 8 

Enter sample results (use l/2 CROL for non-detects) 

Saiple No. 
~~~~~~-~~- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
11 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

13 
24 
25 
lb 
21 
26 
29 
30 

Sample Results 
-~~---~~~~~~~~ 

20.5 
23.7 
25.8 
19.1 
26.5 
119 

22.35 
11.9 
150 

Arith. lean: 53.23889 Std. Oev.: 

(Xi-Xbar)xt2 
we-e-s--e--- 
1011.835 
872.5160 
752.8926 
14.73107 
714.9682 
4324.524 
951.1235 
128.5704 
9362.713 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

47.69291 

89.89881 
Representative 
Concentration: Upoer 951 confidence liait on lean: BP.89884 

-- 

? 



Beter Cheeical: Cfuide 
Bater latrix: Bnrtace soi Site 3 

Bnter number of sarples: 9 
Degrees of Preedor: 8 

Inter suple resoltg (ue l/2 CBDL for non-detects) 

Suple 10, 
--m---m-em 

1 
2 . 
‘3 
4 
3 

,6 
? 
8 
9 

10 
11 
12 
13 
14 
15 
16 
19 
10 
19 
to 
21 
22 
23 
11 
23 
26 
21 
28 
29 
30 

Aritb. Wean: 

Sluple Results 

1.045 
1.09 
I.41 

1.125 
112 

1.03 
1.105 
1006 
LO1 

(Xi-Ibar)** 
-~-~-~~~~-~ 
.I??3346 
.1114196. 
*0000151 
.1163568 
7.~14118 
* 1901929 
a 1301012 
,16+9262 
.1569010 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 : 
0 
0 

1.466111 Std. De!.: 1.033909 
Depreaeatatire 

Upper 95X confidence hit on lean: 2.260842 Concentration: 2,260812 
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UPPER 95X COUDIDEECE IAIT OR TEE ABITMETIC KEAR 

Enter Cherical: Trichloroethene 
inter Hatrix: Subsurface Soil Site 1 

Enter mber of suples: 18 
Degree8 of Preedoa: 11 

Eater supie reralts (use l/2 CBDL for non-detects) 

Sample 10, 

; 
3 
4 
I 
6 
1 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

h8ple kk8Pl t8 
-------------- 

2.5 
2.5 
2J 
2.5 
1.5 
2.5 
2.5 
2.5 
2.5 
2.1 
200 
2,s 
2.5 
2.5 
2.5 
2.5 
2.5 
2,s 

(Ii-Ibar)** 
_*me----m--- 
119.1136 
119.1736 
119.1736 
119.1736 
142.0069 
11961736 
119.1136 
119.1736 
119.1736 
119,1736 
34813.31 
119.1136 
119.1736 
119,1736 
119.1736 
119,1?36 
119,1136 
119.1136 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

‘0 

Arith, llean: 13,41667 Std. Dev.: 46.56566 

Dpper 95X confidence lirit on lean: 36.57525 
Representative 
Concentration: 

- 

36.57525 

a 



UPPEn 95% COIIFIDEUCE LIlIT 08 TEE AIMIIIETIC llBALP 

Enter Cherical: tetrachioroethene 
Enter Ifatrix: Snbsuface Soil Site 1 

Bnter nuber Of 8aIple8: 
Degree8 of Preedor: 

18 
17 

Enter sample resnlts (use l/2 CBDI, for non-detects) 

Sample Ro, 
---------- 

1 
2 
3 
4 
5 
6 
1 
0 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2k 
2: 
26 
27 
23 
29 
30 

Arith. Hean: 

s&de le8lllt8 
----------w--e 

2 
25 
2 
2 

11.5 
3 
2 
3 
3 
3 

4800 
12 

2,s 
5 
7 
1 
2 

2.5 

(Ii-Ibar)** 
------------ 
72855.01 
60969.84 
72855,ol 
72855.01 
64727,84 
12316. IT 
12855.01 
72316.17 
T2316.17 
72316,17 
20503539 
67556.67 
72585.31 
?121#.Sl 
?OlSO.84 
73395.84 
72855.01 
72585.34 

0 
0 
0 
0 
0 
0 
0 
0 
il 
0 
0 
0 

Std. Dev.: 1130,079 

. 

271.9167 

Upper 951 confidence lirit on lean: 133.9407 
Representative 
Concentration: 833.9107 



IJPPEK 951 COUPIDEECE CIWIT 08 TN AKITiOfETIC WEAS 

inter Cierical: Di-n-batylphthalate 
Bnter latrix: Snbrarface Soil Site 

Enter nonber of samples: 9 
Degree8 of Preedol: a 

Bnter sample results (use l/2 CBDL for non-detects) 

Sluple lo. 
m--------- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
!I 
15 
16 
17 
IS 
19 
20 
21 
22 
23 
24 
25 
26 
27 
20 
29 
30 

hple Se8dlt8 

13 
170 

187.5 
170 
16 

175 
170 
180 
170 

Arith, Hean: 139.0516 Std. Dev. 

tipper 951 confidence liDit on lean: 

[Xi-Ibar)* 
-------e--m 
15890.00 
957.5586 
2346.861 
957.5586 
15142.67 

-. 

1292.003 
957,5586 
1676,116 
957.5586 

0 
0 
0 
0 
0 
0 
0 
0 

- 

0 
0 
0 

.o 
0 
0 
0 
0 
G 
0 
0 
0 
0 

70.86803 

193.5294 
Representative 
Concentration: 187.5 



UPPER 95X-COWDERCE LIKIT 01 TEE ABITBltEtIC KM 

Enter Cheaical: 1,2-Dichloroethene 
Enter ilatrix: Subsurface Soil Site 1 

Enter naaber of saaples: 16 
Degrees of Preedoa: 17 

Enter sample results (nse 112 CBDl for non-detects) 

Saapie So, 
---e--mm-m 

1 
2 
3 
4 
5 
6 
I 
8 
9 

10 
11 
1’ 
1; 
14 
15 
16 
l? 
11 
19 
20 
21 
22 
2? 
2; 
25 
2E 
27 
28 
29 
30 

Sasple Besnlts 
-----e-memee__ 

2.5 
2.5 
2,s 
2.5 

2.75 
2.5 
2.5 
2,s 
2.5 
2.5 

6 
2.5 
2.5 
2.5 
2.5 
2.1 
2.5 
2.5 

(Ii-Ibar I**2 
--m--w-----m 

.0431028 

.0431028 
~0431028 
.0131028 
.0017361 
,0434028 
.0131028 
.0434023 
.0434021 
.0431028 
lo,83507 
.0431028 
.0434028 
.043(028 
.0431028 
.0434028 
.0434028 
.043402! 

0 
0 
0 
0 
0 
0 
0 
0 . 
0 
0 
0 
0 

Ari th. Hean: 2.708333 Std, Dev.: .8235951 
Representative 

Upper 95X confidence hit on lean: 3.117933 Concentration: 3.117933 



0 
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OPPEK 95X COUPIDEilC1 LItfIt 011 TEE ABIWTIC lEAR 

Enter Chemical: l,l,l-Trichloroethaae 
Inter latrix: Sabsnrface Soil Site 1 

Bnter nnrber of sasples: 11 
Degrees of Preedoa: 17 

Bnter sample resalte (ase l/2 CBDL for non-detects) 

Saaple 60, 

1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 . 
19 
20 
21 
22 
2: 
24 
25 
26 
27 
28 
29 
30 

Saaple Besal ts 
w-we------w-- 

2.5 
2.5 
2.5 
2.5 

2.75 
2.5 
2*5 
2.5 
2.5 
2.5 
72 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

(Ii-Ibar )W 

15.01563 
15,01563 
15.01563 
15.01563 
13.11063 
15.01563 
15.01563 
15.01563 
15,01563 
15.01563 
1306.611 
15.01563 
15.01563 
15.01563 
15.01563 
15.01563 
15.01563 
15,01563 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hean: 6.315 Std. Dev.: 16.37795 

Upper 95X confidence liait on aean: 14.52021 

,’ 

11.52027 



OPPEE 95X COBFIDERCE MI17 08 TEE ABITaWElIC WEAR 

Enter Cbeaica!: Alaainaa 
Enter Matrix: Subsurface Soil Site 1 

Enter number of maples: 9 
Degrees of Freedoa: I 

Enter sample resnlts (use. l/2 CBDI, for non-detects) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
IS 
IS 
20 
21 
22 
25 
24 
2.’ 
26 
27 
28 
29 
30 

Saaple Besalts 
------m---____ 

5140 
2010 

11429.21 
1940 
2230 
1010 
3040 
7940 
3070 

(Ii-lbar)**t 
----------__ 
SS1678,2 
4!005B! * 
52246618 
5112224. 
3884931, 
10182626 
1347974. 
1397995i 
1279213, 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 
c 
0 
0 
0 

Arith. Hear: 4201.02: Std. Gev.: 3422.641 

Lipper 95X confidence lisit on mean: 6831.19: 
Bepresentative 
Concentration: 6831.893 



IJPPEB 95X COUFIDENCE IJKIT 08 VIE ABITIIKE~IC KEAR 

Enter Chericai: Anthony 
Bnter Katrix: Subsurface Soil Site 1 

Enter naaber of saaples: 9 
Degrees of Freedom: a 

Enter saaple resnlts (use 112 CBDI, for non-detects) 

Sasple Ko. 
---------- 

I’ 
2 
3 
4 
5 
6 
1 ’ 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
11 
19 
20 
21 
22 
23 
24 
25 
26 
27 

.28 
29 
30 

Sample Desalts 

2.55 
2.3 

2,?425 
2.5 

2.45 
9.1 

2.45 
2.65 
2.5 

.6386674 

.7210840 
a3680444 
.7210840 
~8085007 
4L61325 
.8085007 
.4888340 
.?210840 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
ci 
0 
0 
0 
0 

Arith, lean: 3.349167 Std. Dev.: 2.420977 

Upper 951 confidence iirit on aeaa: 5.21009i 

.-______ . 

Representative 
Concentratior: 5 .210091 



a * ‘OPPEK 95X CORFlDEACE~IlKlT 08 IKE AelTBlIETIC HEAR 

Enter Chesica!: Arsenic 
0 Enter Katrix: Snbsarface Soil Site 1 

Enter naaber of saaples: 9 
l Degrees of Freedor: 8 

l 

+ 

0 

t 

0 

l 

Enter saspie results iase l/2 CBDL for non-detects) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 . 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

1.8 
24,7 
I,67 

.9 
2,7 

3380 
2 
2 

1.9 

142839.5 
126054J 
142937.8 
143520,6 ’ 
142160.0 
9001553, 
142681.3 
142688.3 
142763.9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Bean: 379.7411 Std. Dev.: 1125,123 

Upper 95X confidence lisit on lean: 1244,585 
kepresentative 
Concentration: 1244,585 



. 

UPPBB 95X COUFIDEUCE lItfIT 09 TEE ABITWETIC WEAl 

Bnter Chemical: Barinl 
Enter latrix: Subsurface Soil Site 1 

Enter nntber of sanples: 9 
Degrees of Freedon: 8 

Enter saaple results (ase l/2 CBDL for non-detects) 

Suple Uo, 
---------- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Suple Besalts 
----------m--m 

13.9 
5.9 

30.735 
5.5 
4,l 
7.9 
6,3 
18 

6.2 

(Ii-Ibar)** 
m--m-------- 
8.844015 
27.31224. 
392.3921 
29-44268 
46.59579 
9.151348 
21.40090 
50.03990 
22.33613 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 

Arith, Xean: 10.92611 Std. Dev.: 8,714364 

Upper 95X confidence iilit on lean: 17.62455 
Representative 
Concentratior: 17.62455 

- 



OPPEB 95X CONFIDEliCE IJIT 08 TEE ABlTHlETlC llEA!i 

Bnter Chemical: Cadriun 
Enter Watrix: Subsurface Soil Site 1 

Enter number of samples: 9 
Degrees of Freedo:: 8 

Enter sample results (use l/2 CBDL for non-detects) 

Saaple Uo. 
--__---___ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

lr; 
1: 
12 
13 
14 
15 
16 
17 
18 
19 
2G 
21 
22 
23 
24 
2: 
2i 
27 
28 
29 
30 

Arith. lean: 

Saapie Besnlts 
---------m-m-- 

.49 
,405 
,525 
.48 
,48 
1.3 
848 
.5 

4.5 

1.026667 Std. Dev 

Upper 9511 confidence lisit on aean: 

*: 

[Ii-Ibar)** 
-mm-mm-mm--- 
.2880111 
12934028 
$2516694 
.2988444 
.2988444 
.0747111 
.2988444 
.2773178 
12,06404 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 

1.329744 

2.048795 
aepresentative 
Concentration: 2.048796 



UPPER 95X-COBFIDEBCE LIMT OB TEE A!IITEllEfIC lIEAl 

Enter Chemical: Calciaa 
Enter Matrix: Snbsnrface Soil Site 1 

Enter nuaber of saaples: 9 
Degrees of Freedoa: 8 

Enter saaple resalts (ase l/2 CBDI, for non-detects) 

I, 

m 

I, 

c 

)’ 

Sample 80, 
-----mm-- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
29 
29 
30 

Sample Besalts (Ii-Ibar W2 

277 
68.6 

426al8 
29,8 
72.5 
291 

77.2 
212 
251 

7660.529 
14610.90 
56028.99 
25496.28 
13683.28 
10307.21 
12605.81! 
507,3506 
3785.257 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
0 
0 

Arith, lean: 189.4756 Std. Dev.: 134.4831 

Iipper 95X confidence liait on aean: 292.8482 

-- 

Eepresentative 
Concentratioc: 292.8482 



UPPER 95X CORFIDERCE LIWIT OR TEE AKITEHETIC lEAA 

Enter Chemical: Chroaiua 
Enter Matrix: Subsurface Soil Site 1 

Enter nurber of saaples: 9 
Degrees of Freedom: 8 

Ente! sample results (use l/2 CBDI, for non-detects! 

Saaple 10. 
---------- 

1 
2 
3 
4 
5 
6 
7 
9 
9 

10 
11 
12. 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
21 
24 
25 
26 
27 
28 
29 
30 

Sample Beaalts 
-------em-m-e_ 

7.8 
3.1 

10.94 
2.7 
3,2 

11.7 
5.6 

10.7 
5 

Iii-Ibar )**2 
-e--e--mm--- 
1.104835 
13.31439 
17.56541 
16,39350 
12,59461 
24,51350 
1.319946 
15.61128 
3.058612 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hean: 6a748885 Std. Dev.: 3.631046 

Upper 952 confidence liait on aean: 5.53995s 
bepresentative 
Concentratioc: 9.539955 



UPFEe 95X COIiFIkE IJHIT OR TEE ARITWETIC lIEA 

Enter Che:ical: Cobalt 
Enter Matrix: Snbsarface Soil Site 1 

Enter na:ber of salpies: 9 
Degrees of Freedor:.. 8 

Enter sa:ple results (ase l/2 CBDL for non-detects! 

Saiple Ro- Saaple Besalts (Ii-Ibar)** . ------------ -~~~~~~~-- -------------- 
” - . . 1 2,3 .0451485 

2 2.25 .0696373 
3 4,325 3.280123 
4 2-25 .0696373 
5 2*25 SO696373 
6 2.35 oO268596 
1 2.25 SO696373 
8 2,4 .0129707 
9 2.25 SO696373 

10 0 
11 0 
12 0 
13 0 
14 0 
1’ . 0 
16 0 
17 0 
15 0 
19 0 

-. 20 0 
21 0 
22 0 
23 0 
24 0 
9 ! 
EE 

0 
0 

27 0 
29 0 
29 0 
30 0 

Arith. Neat: 2,51389! Std. Dev.: .681348: 

Upper 95X confidence limit on :eac: 3.037619 
Representative 
Concentration: 

‘. 

.- 

3.037619 

- 



UPPER 15X.CORFIDEECE LIWIT OA TEE ABITEKETIC WEAR 

Enter Che:ical: Copper 
Enter latrix: Subsurface Soil Site 1 

Enter na:ber of sa:ples: 4 
Degrees of Freedo:: 8 

Enter’saipie results lase l/2 CBDL for non-detects) 

Sarple 10. 
--------mm 

1 
2 
3 
4 
5 
6 
? 
8 
9 

10 
11 
12 
13 
lk 
15 
16 
17 
18 
19 
20 
21 
22 
22 
24 
25 
26 
27 
28 
29 
3[r 

Saiple Results 
------m-m-m-__ 

242 
,9 

5.75 
3 ’ 
1:; 
5.9 
e8.t 
3,k 
1.6 

Arith. Hean: 3.533333 Std. Dev. 2o467413 

(Ii-Ibar)** 
-me---e-mm-- 
1,7??778 
6a934444 
4.913611 
.I877778 
19.06778 
5~601111 
7.200276 
.0177779 
3.004444 

0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 

Upper 951 confioence li:it on lean: 5.429951 
kepresentative 
Concentration: 5.429951 



a 

a 

0 

l 

.a 

0 

0 

I, 

l 

l 

m 

l 

0 

m 

e 

m 

m 

m 

UPFEB 95X CORFIDEUCE GIllIT OS TEE ABITIIHETIC KEA!i 

Enter Che:ical: Iron 

Enter Ilatrix: Subsurface Soil Site 1 

Enter nnrber of sarples: 9 
Degrees of Freedo:: 8 

Enter saiple results (use l/2 CBDL ‘for non-detects) 

Suple 10, 
m-em------ 

l 
2 
3 
k 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2k 
25 
26 
27 
28 
29 
30 

Saiple ~eBUlt8 

1310 
3820 

12913.03 
3420 

4038.66 
2210 
8600 
6110 
4050 

(Ii-Ibar):* 
------------ 
2189846, 
4040853. 
SOI 
5809002. 
3209570. 
13105756 
7611863. 
78295.19 
3169067. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, Ilean: 5830.187 Std. Dev. 3343.66E 
‘representative 

Upper 95X confidence li:it on lean: 8400.352 Concentration: 8400.352 



UFFER 95X CGRFIDEKE LiHIT OR TEE AKIfaWEfIC EAti 

Enter Chelica!: Lead 
Enter WatriP: Subsurface Soil Site 1 

Enter mber of salpies: 4 
Degrees of Freedo:: 8 

Enter saaple results (use l/2 CBDL far non-detects) 

Saiple AC. 
__--__-_-- 

i 
2 
3 
I 
5 
6 
7 
9 
9 

IC 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
2! 
2: 
2F 
27 
29 
29 
3!1 

Suple Besalts 

344 
ln6 

5,375 
1 

1.1 
248 
1.7 
4.9 
5,s 

. 

(Ii-Ibar)** 
-----me--e-- 
.0850694 
2.295064 ” 
5,137778 
I,445069 
1,983403 
a0950694 
1.983403 
3.210069 
5.720069 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
c 
0 
c 
0 
0 
0.. 
c 

Arith. Heat: 30108331 Std. Dev.: 1.165461 
Representative 

Upper 95X ccnfidence liiit on iear: 4,465389 Concentration: 4.465389 



e 

*. 

(I 

e 

c 

c 

P 

a 

a 

UPPEB 95X COBFIDERCE IJIlT OR TEE ABITIUIETIC WEAN 

Enter Chelical: Hagnesin: 
Enter Matrix: Subsurface Sail Site 1 

Enter umber of sa:ples: 9 
Degrees of Freedo:: 8 

Enter sa:ple results (ase l/2 CBDL for non-detects) 

Saiple 60, 
---------- 

I 
'2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Saiple Besalts 
-mm--em----m-- 

807 
465 

1539.36 
291 
328 
178 
341 

1330 
533 

(Ii-Ibar!** 
‘.----------- 
25979.71 
32695.07 
798417,7 
125895~7 
101008.1 
218853.5 
92913.88 
468105.3 
12727.85 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Mean: 645,8178 Std. Dev.: 484.3290 

Upper 95X confidence 1i:it an Bean: 1018.105 
fepresentative 
Concentration: 1018.105 

c 

c 



CPPEf 95X CORFIDEKE LIW 01 TEE ABITEWETIC RAN 

Enter Chelical: Manganese 
Enter Matrix: Subsurface Soil Site 

Enter mber of salpies: 9 
Degrees of Freedoc: 8 

Enter sample results (use l/2 CKDI, for non-detects] 

Sample Besuits 
------------e_ 

93.4 
99-3 

91,805 
60.1 
92,7 
15.1 
167 

54*3 
145 

Sarple Ro. 
------mm__ 

.I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
!i 
12 
13 
14 
15 
16 
17 
18 
19 
20 . 
2i 

(Ii-Ibar/** 
-------meme_ 
5.918408 
69,43519 
a7018716 
952,185k 
3.002519 
5755.835 
5780.983 
1344.485 
2919.541 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
n 

22 22 
23 23 

i 

24 24 
0 

2: 2: 
0 

25 25 
0 

27 27 0 

28 28 
c 

20 20 
0 
I. 

Arith. Heat: 90.96722 Std. Der.: 45.87032 

Upper 951 confidence lirit an lean: 126.2262 
keprwntative 
Concentration: 126.2262 



UPPEB 951 COUPIDEBCE LIKll OR TEE ABITEIETIC WEi 

Bnter Chemical: Hercary 
Enter Hatrix: Subsurface Soil Site 1 

Enter nanber of suples: 9 
Degrees of Preedoc a 

Enter suple results (nse l/2 CBDL for non-detects) 

Saaple Ro. 
mm-e---- -- 

1. 
2 
3 
4 
5 
6 
7 
6 
0 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 . 
21 
22 
23 
24 
2! 
26 
27 
28 
29 
30 

Saapie Besalts 
me----m------- 

.05 

.OS 
(1075 

#OS 
,05 

.055 
-05 

*OS5 
*OS 

(Ii-lbar I**2 
m--em-w----- 
.0000563 
.0000563 

.0025 
.0000563 
.0000563 
.0000063 
,0000563 
.0000063 
.0000363 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 

Arith. Hean: ,057: Std. Der.: .0168746 

Upper 951 confidence limit on Bean: .07200!3 
kepresentatise 
Concentration: .0720083 



I l UPPEO 4:: COUPIDECCE IINIT OR TIE ABITEHE?!C lEAfi 

Enter Cheaica!: Nickel 
l Enter Katrir: Subsurface Soil Site 1 

Enter her of samples: 9 
a Degrees of Freedom: 8 

a 
Enter sample results (use 112 CKDL for non-detects! 

a 

0 

0 

Sample NC. 
----m--m-_ 

1 
2 
” 
I 
I 
6 
? 
5 
5 

15 
11 
12 
13 
1k 
15 
16 
17 
II 
19 
20 
21 
2: 
23 
2k 
2: 
26 
27 
28 

,1597593 
J3006k9 
7.979486 
a5300649 
.5300619 
.3944538 
.5300619 
1.502648 
a5300649 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
O- 
0 
0 
0 
0 
0 
0 
0 
6 

30 6 
0 

Arith, Heat: 3,1780% Std. Dev.: 1,11353& 

1 bpper 91 confidence iisit on scan: 
fepresentative 

4.264591 Concentration: 4.264594 



0 UPPER 95X COUPIDEUCE LIWIT 08 THE AKITtiETIC lEAB 

Enter Cbeaical: Potassium 
0 Inter Watrix: Subsurface Soil Site 1 

Bnter number of samples: 9 
!egrees of Preedoa: 8 

Enter saaple results (use l/2 CBDL for non-detects) 
0 

0 

0 

m. 

0 

m 

Sample 10. 

1 
.2 
3 
k 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2k 
25 
26 
27 
28 
29 
30 

Saaple Besul ts 
----s--------- 

216 
120 

311.61 
164 

163.13 
30.35 

173 
k85 
138 

(Ii-Ibar)** 
_-----mm-m-e 
396O.lk2 
X96(,302. 
25587.20 
2568.462 
2651,403 
31092,2? 
1137.222 
73072.90 
5819.822 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Wean: 214.68 Std. Dev.: 139.3376 

Upper 951 confidence lisit on mean: 321.1842 
Representative 
Conceatration: 

- 

321.7842 

_- 



l 

0 

a 

c 

(r 

.c 

c 

c 

C‘ 

c 

c 

1 l 

l 

OPPEK 951 COUPIDEKCE LIWIT OR TEE AKITKKETIC IEAA 

Enter Chesica!: Sodins 
Enter latrir: Snbsnrface Soil Site 1 

Enter nasber of samples: 9 
Degrees of Preedos: 1 

Bnter sample resalts (we l/2 CKDL for non-detects) 

Sasple Uo. 
mmm------- 

1 
2 
3 
k 
5 
6 
‘I 
I 
9 

10 
11 
12 
13 
.lk 
15 
16 
11 
16 
19 
20 
21 
22 
23 
21 
25 
26 
27 
21 
29 
30 

Sample Kesalts 

ITS 
214 

111,l 
132 
lk5 
151 
158 
169 
17k 

(Ii-Ibar)** 
------------ 
SLSkkS7 
2324.311 
69,OTW 
llk1.689 
k32.1779 
218.1112 
60.66679 
10.31123 
6T.k2235 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

‘0 

Arith, Hean: 165.7889 Std. Der.: 23.47661 

Upper 95% confidence lisit on seaa: 193.83k6 
Representative 
Concentration: 183.83k6 



UPPEK 95X CODPIDEKCE IfWIT 08 TEE AKITflHETIC IMAE 

Enter Chesicsl: Vanadins 
Bnter latrix: Subsurface Soil Site 1 

Bnter narber of suples: 9 
Degrees of Preedos: 8 

Enter sasple resnlts (we l/2 CKDl for non-detects) 

Sarple Uo, 

1 
2 
3 
4 
I 
6 
T 
8 
9 

10 
11 
12 
13 
lk 
15 
16 
11 
l!l 
19 
20 
21 
22 
23 
21 
25 
26 
-27 

Sasple Keralts 
-------------- 

11.2 
4.3 

IT,9 
1.9 
4,4 

2 
7 

13+6 
5.9 

20 
29 
30 

(I,i-Ibar)**2 
-------s---- 
13,120(9 ” 
IO.1083 
106.5483 
32.23116 
10.09827 
31,11160 
-3330212 
36.26116 
2,811438 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, lean: 7.111718 Std. Dee. : 5.Slkk76 

Upper 95X confidence lisit on lean: Il.81651 
Kepresentatire 
Concentration: 11.81657 



a 

4 

0 

0 

a 

0 

a 

l 

inter numcer cf senoies: - . 
Degrees :i irseaa5: 

. 
: 
: 

inter.sancie fewits (us; !.‘Z Cfi3: f3r m-aspects 

-----_---_ 

i 
E 
:! 
4 
: 
E 
: 

--------______ 

rc.: 
. e 
C.: 
E - .3 

'7 . I. .: 
9.1 
3.' 



I 

a 

l 

l 

l 

0 

l . 

0 

l 

0 

l 

l 

UPPEK 952 COBFIDEUCE LIIIIT OR TEE AKIUIIETIC 1618 

Enter Chemical: Cyaaide 
Enter I(atrix: Subsurface Soil 

Enter number of salpIes: 9 
Degrees of Freedos: a 

Enter saapie resnlts fuse l/2 CKDL for non-detects) 

1 
2 
3 
4 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
15 
16 
17 
11 
19 -- 
20 
21 
22 
23 
2k 
25 
26 
21 
28 
is 
30 

Sample Besuits [Ii-Ibar)** 

Site 1 

1.04 
1.03 

1,117s 
1.025 
1.02 

13.27 
1.02 
1.09 
5,12 

3.309367 
3.345851 
3.033403 
3.364161 
3.382534 
108.3855 
3.302534 
3.129951 
5.111367 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Ileaa: 2.859167 Std, De!.: k. 129840 

Upper 952 confidence lisit on Bean: 6.033637 
Representative 
Concentration: 6.03363? 

. 



UPPER 95X COBFIDEICE IIHIT OK TEE AXITBllETIC lEAA 

Enter Chemical: Entylbensylphthalate 
Enter Iatrix: Subsnrface Soil Site)/2 

Enter number of saaples: 9 
Degrees of Freedos: a 

Knter auple results (use 112 CKDL for non-detects) 

Saapie lo. 

1 
2 
3 
k 
t 
; 
7 
e 
9 

10 
11 
12 
13 
14 
15 
16 
IT 
18 
19 
20 
21 
22 
23 
2k 
25 
26 
27 
28 
29 
30 

Sasple Kesalts 
_-mm----s-m-m- 

115 
110 

91.5 
170 
170 
ITS 
170 
190 
I70 

[Ii-Ibar)t*2 

111.3611 
34.02116 . 
4444.444 
34.02118 
3LO2’176 
11?,3611 
34.02'178 
250.6911 
3taO2178 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hean: 161.1661 Std. Def.: 25.24816 

Upper 95X confidence lisit on lean: 163.5745 
Representative 
Concentration: 180 

0 

l 



UPPEK 95% COBFIDEBCE LII(If 08 TEE AKITeWETIC IIEAG 

Enter Cherical: trichioroethene 
Enter Matrix: Subsurface Soil Site 2 

Enter natber of saspies: 9 
Degrees of Freedom: e 

Enter sasple resalts (use l/2 CKDl for non-detects) 

Sasple Ko. 
---------- 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
IS 
16 
17 
16 
19 
20 
21 
22 
22 
2k 
25 
26 
21 
21 
29 
30 

Saaple Kesalts 
----e--e-v---e 

3 
2,s 

6 
3 

2,5 
285 
2.5 
32 
j 

[Ii-Ibarj**2 
------v-m-e- 
Il.11111 
14a69441 
*lllllll 
11,11111 
14,69444 
14.64444 
14,69444 
658.1178 
11.11111 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
c 
0 
0 
0 
I! 

Arith, lean: 6.333333 Std. Dev.: 9,686911 
Kepresentatife 

Upper 95X confidence litit on lean: 13.78088 Concentration: 13.18088 



Enter Chefllcai : Tetrzcnicroetnene 
Enter Hatrlx: Subsurface Scil Site f 

Enter number of sampies: t 
Degrees of Freeborn: d 

Enter sampie reSUits (use l/2 CRDL ior non-oetects i 

Sampie kc. 
---e------ 

1 

2 
3 
4 
5 
6 
1 
0 
9 

10 
11 
12 
12 
14 
15 
16 
1; 
10 
19 
20 
21 
22 
23 
2: 
2s 
2s 
I. 
L: 
26 
23 
30 

4r:tt;. Hess: 

Sample Results 
-------------_ 

3 
6 

2.5 

(Ii-XDar)**Z 
------------ 

.027777e 
10.02778 
.lllll 

3 .02777 
2.5 .lllll 
2.5 .11111 
2.5 .lllll 

1 3.3611 
2.5 .lllll 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 

; c::17 L.“.“““J s::. Cev.: :I 322876 

uuuer 95% coniioence ilait cn mean: 3.65iil84 
Recresentative 
Concentration: 3.850184 



UPPER 95X COhFIDEUCE UK17 OR TEE ABITUETIC WEAN 

Enter Chemical: Bis(2-ethplhexyl)phthalate 
Enter Natrix: Subsarface Soil Site 2 

Enter norber of sarples: 9 
Degrees of Preedor: 8 

Enter sample results (we 112 CBDl for non-detects) 

Sample 10. 

1 
2 
3 
k 
5 
6 
? 
8 
9 

1D 
II 
12 
13 
14 
15 
16 
17 
1B 
19 
20 
21 
22 
23 
2k 
25 
26 
2.7 
23 
29 
30 

Sample keaults 
-------------- 

61 
182.5 

46 
185 
170 
175 
170 
130 

60.5 

Arith. Hear,: 13E.7778 Std. Dev.: 60.83076 

lilit on wan 183.536k Upper 951 ccnfidence 
Representative 
Concentratioc: 

Ili4bar)ttt 
e-em----e--- 
5591.716 
2090.522 
3210,606 
2325,383 
1103.716 
1460.938 
1103.716 
1868.160 
SBlB,299 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

183.5361 



UPPEPi 95X COBFIDEBCE LIWIT OR TEE ABITBWETIC I(EAti 

Enter Chenica!: Dl-n-batylphthalate 
Enter Matrix: Subsurface Soil Site 2 

Enter nanber of suples: 9 
Degrees of Freedom: 3 

Enter aanple results lose 112 CBDL for non-detects! 

(c 

0 

1 

0 
0 
l 

e 

0 

l 

Sample 10, 
----mm-em- 

i 
2 
3 
k 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 . 
21 
11 
;i 
24 
25 
26 
27 
26 
29 
30 

Sauple Desalts 
--------em____ 

195 
182.5 

190 
39 

170 
10 

170 
36 

175 

(li-Ibar)** 
m--me--we-m_ 
3976.003 
2555,864 
2309.336 
8638.610 
1m225 
8453,981 
1148.221 
9201.336 
1853# 781 

0 
0 ’ 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

Arith, Near.: 131.9444 Std. Dev.: 70.61210 

Upper 952 confidence lilit on mean: 186.2221 
Representative 
Concentration: 186.2221 



OPPEB 95X COWDEUCE CIKIT 08 TEE lKITaWEfIC lEAl 

Enter Chemical: Phenanthrene 
Enter Ilatrix: Subsurface Soil Site 2 

Bnter nalber of suples: 9 
Degrees of Freedon:. 3 

Enter sample results (use l/2 CBDL for non-detects) 

Suple 10, kple Results (Ii-Ibar)** 
weme-----s -------se----- -e-m-*------ 

. 1 170 8382.420 
2 -182,s 6219.781 
3 1300 1018367. 
4 181 5860.153 
5 1’10 8382.420 
6 37 50425~20 
1 110 8382.420 
B 60 37463.15 
.J ?I.! 3612Lll 
10 0 
11 0 
12 0 
13 0 
14 0 
15 0 
16 0 
17 0 
1B 0 
19 0 
20 . 0 
21 0 
22 0 
23 0 
24 0 
21 0 
26 0 
27 0 
28 0 
29 0 
31 0 

Arith. lean: 261.W Std. Dev.: 393.6421 
iepresentative 

Spper 95X confidence lilit on Icab: 564,1353 Concentration: 564.1353 ’ 



I 
ab 
l 

l 

’ e 

l 

l 

0 

l 

l 

0 

l 

0 

0 

l 

UPPER 95X COAFIDEBCE lIllIf 08 TEE ABITIMETIC KEAIJ 

Enter Cherica!: Fiaoranthene 
Enter IIatrix: Subsurface Soil Site 2 

Enter number of mples: 9 
Degrees of Preedor: a 

Enter sarple results (use l/2 CKDl for non-detects) 

Sample Uo, 
---e-m-m-- 

1 
2 
3 
k 
5 
6 
1 
3 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
25 
24 
2: 
26 
27 
28 
29 
30 

Suple Results 
------m-m---w- 

330 
182.5 
1900 
185 
190 
60 

170 
05 

119 

I,Ii-Ibar)** 
-m--m-e----m 
661.6321 
30005.94 
230479k* 
29116.01 
31492,71 
81451.63 
31k92,71 
73290.52 
56037,41 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 

Arith, Mean: 355.7222 Std. Dev.: 534,2059 

Upper 951 confidence iilit on lean: 801.7S16 
Gepresentative 
Concentration: 804,7818 



UPPEE 95X COBPIDEBCE LIIfIf 08 TEE AKITEKEI’IC KE1R 

Enter Cherical: PFrene 
Enter Mix: Subsurface Soil Site 2 

inter amber of samples: 9 
Degrees of Freedor: a 

Enter sample results (use l/2 CEDE for non-detects) 

Sample Uo. Siuple Results (Ii-lbar)**i 
---------- -------------- -e---e------ 

1 280 2961.198 
2 182.5 23087.11 
3 1800 2141853. 
I 181 22333e61 
5 170 21011.98 
6 46 83200.20 
7 1YO 27041.98 
a 77 66217.64 
9 99.5 55198~89 

10 0 
11 0 
12 0 
13 0 
14 0 
15 0 
16 0 
17 0 
IB 0 
19 0 
2c 0 
21 0 
22 0 
2: 0 
2k 0 
$K ;E. 0 0 

27 0 
28 0 
29 0 
30 0 

Arith. Heat: 331.1144 Std. Dev.: 553.9629 
Representative 

Upper 95X confidence limit on lean: 760.2572 Concentration: 760.2572 

- 



OPPEB 952 COUFIDENCE LlllIT OR TEE ABITfIKIIC WEAfi 

Enter Chelica!: Bentolblflaoranthene 
Enter ilatrix: Subsurface Soil Site 2 

Enter nalber of samples: 9 
Degrees of Freedom: 0 

Enter sample results (use l/2 CBDL for non-detects! 

Sarple Bo, 
-------e-v 

1 
2 
3 
4 
5 
6 
7 
0 
9 

10 
11 
12 
13 
14 
15 
16 
17 
10 
19 
20 
21 
22 
23 
21 
1c 
2’; 
27 
28 
20 
30 

Sasple Besnlts 
~-*~~--~~I~~~- 

130 
182.5 

980 
185 
170 
175 
170 
100 

10.5 

(Ii-Ibar )**2 
mm-e--m-m--- 
14213*94. 
4451,055 
534036.2 
1124.494 
6276.160 
5500.930 
E276.160 
4791.716 
31941.63 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
c 
0’ 
0 

Arith. Wear.: 249,222: Std. Dev.: 276.5007 

Upper 952 confidence lirit on mew: 461.1591 
Representative 
Concentration: 461.7591 



l UPPEE 95X COUFIDEUCE IJKIf 08 TEE AUTEKE71~ IUAfi 

Enter Chemical: BensoIkJflaoranthene 
l Enter latrir: Snbsurface Soil Site 2 

Enter nuber of suples: 9 
c Degrees of Freedom: a 

Enter sample results (use l/2 CBDI, for non-detects! 
0 

I 

0 

0 

0 

0 

0 

* 

0 

0 

0 

0 

0 

Sample lto. 

i 
3 
I 
5 
6 
7 
8 
9 

10 
11 
12 
11 
14 
15 
16 
11 
II 
19 
20 
21 
22 
22 
24 
25 
26 
27 
28 
29 
30 

Suple Besalts 
mm----m--e--mm 

110 
182.5 

130 
185 
170 
175 
170 
180 
55 

11556.25 
1225 ” 

262656.3 
1056.25 
2256.25 
1806.25 
2256.25 
lkO6.25 

26406.25 
0 
0 
0 
0 
0 
0 
0 - 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
.O 
0 

Arith. Hean: 217.5 Std. Der.: 197.0415 

Upper 95X confidence liait on lean: 360.9646 
Bepresentative 
Concentration: 360.9616 

- 



UPPER 95X CORPIDEECE IJIIT 08 TEE ABITIIIIE~IC lEAfi 

Enter Chemical: Benzoiajpyrene 
Enter I(atriz: Subsarface Soil Site 2 

Bnter nuber of euples: 9 
Degrees of Freedo!: E 

Enter sample results lase l/2 CBDl for non-detects) 

Sample lo. 
--mm--me-m 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 
2: 
2E 
27 
28 
29 
30 

Arith. Hean: 

Sample Besnlts 
----we------__ 

96 
182.5 

610 
185 
170 
175 
170 
180 
te 

(Xi-lb&r)**2 

. 16398.23 
1726,864 
343330.9 
1525.336 
2922,003 
2406.448 
2922.003 
1910.892 
30995.56 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Std. Dev.: 224.7688 224.0556 

Upper 95X confidence lilit on lean: 396.8279 
Representative 
Concentratioe: 396.8279 



0 

UPPEK 95X COH’IDEECE WIT OR TEE ABITEKETIC lEA8 

Enter Chemical: Indeno[l,2,3-c,d)pyrene / Enter Matrix: Subsurface Soil Site 2 

Enter number of saables: 9 T Degrees of Freed&: I 

Enter saude resalts lase l/2 CBDL for non-detects) 

Sarple UC, Suple Besalts (Ii-Ibar)**2 
---------- ---------me___ ,,,,--,,,-;- . . 

1 62 7501.485 
2 182,5 1148.457 
3 180 985.2623 
4 185 1324,151 
5 170 457.4846 
6 115 696,3335 
7 170 +5?,M6 
B 180 995.2623 
9 33 13365.93 

10 0 
li 0 
12 0 
13 0 
14 0 
15 0 
16 0 
17 0 
18 0 
19 . . 0 
20 0 
21 0 
22 0 
22 0 
24 0 
25 0 
26 0 27 

0 
28 0 
29 0 
30 0 

Arith. Neac: 14S.Elil Std. Der.: 58.01066 

Upper 95X confiderxe liait on mean: 193.2020 
Representative 
Ccncentration: 185 



UPPER 95X CORFIDEACE IJWIT 06 TEE ABITUETlC WEAN 

Enter Chemical: Benzo[g,h,i]perylene 
Enter latriz: Subsurface Soil Site 2 

Enter naaber of maples: 9 
Degrees of Ireedor: B 

Enter sample results !ase l/2 CkDl for non-detects) 

Sample lo. 
-m-mm-m--- 

1 
2 
3 
4 
c 
; 
7 
e 
9 

10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
2s 
24 
25 
26 
27 
28 

-29 
30 

Ssrple Besalts 
m---mmeme--mm- 

59 
182.5 

190 
185 
170 
175 
110 
180 

46.5 

.(li-Ibar)** 

15680.60 
2.966049 
93500.05 
,6019383 
202.2116 
85,01931 
202.2716 
17.82716 
18967,41 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hean: 104.2222 Std. Dev.: 126.8163 

Upper 95X confidence limit on mean: 281.7017 
Representative 
Concentration: 281,?017 



UPPBE 95X COIlFIDEBCB LINT 01 TN ABITEIETIC KIlli 

Enter Chemical: Benz[alanthracene 
Enter latrix: Snbsnrface Soil Site 2 

Enter nnsber of samples: 9 
Degrees of Oreedol: 8 

Bnter sasple results (use l/2 CBDL for non-detects) 

Sample Ro. 

1 
2 
3 
4 
5 
6 
I 
a 
9 

10 
11 
12’ 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 
25 
26 

5: 
29 
30 

Suple Besalts 
-----e--s----- 

109 
182.5 

‘110 
185 
170 
175 
110 
180 
175 

(Ii-lb&r )**2 
_mwee------- 
1SOJB.03 
2433.778 
230233.1 
2193.361 
3823.361 
3230,028 
3823.361 
2686.694 

.3230.028 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Mean: 231.8335 Std, Dev.: 191.9447 

Upper 951 confidence lisit on lean: 379.3748 
Representative 
Concentration: 379.3745 



UPPEE 95X COlFIDEBCE LIKIT OR TEE ABITIIWETIC WEAK 

Enter Checical: Chrysene 
Enter latrix: Subsurface Soil Site 2 

Enter nncber of samples: 9 
Degrees of Freedoc: I 

Enter sacple results lnse l/2 CBDL for non-detects] 

Sample Ro, 
---e-me--e 

1 
2 
3 
4 
5 
6 
7 
I 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

;; 

29 
30 

Arith. Wean: 

Saaple Besalts 

150 
182.5 

910 
185 
170 
175 
170 
180 
175 

255.2776 Std. bet. 

Upper 95X confidence liait on lean: 

: 245.7337 

114.1651 

(Ii-Ibar)** 
---em-e-m___ 
11083,11 
5296.605 
~28661.2 
4938,966 
732,299 
6114.522 
7272.299 
5666.744 
6444.522 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Representative 
Concentratioc: 414.1651 



UPPEB 95X COAFIDEBCE IJWIT OR THE ABITINETIC KBAN 

Enter Checical: Uaphthalene 
Enter latrix: Subsurface Soil Site 2 

Enter amber of sacples: 9 

Degrees of Freedoc: E 

Enter suple results (use l/2 CBDL for non-detects) 

Sarple Ilo* 
_eme------ 

1 
2 
3 
4 
5 
6 
1 
B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2E 
27 
26 
29 
30 

SMple Besalts (Ii-Ibar)** 

195 
182.5 

86 
185 
170 
175 
170 
180 
175 

69OS216 
189,82?2 
6812.966 
264.9660 
1.632116 
39.41049 
1.632116 
121.1883 
39.41019 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, Hear: 168.7222 Std. Dev.: 32.01085 
Bepresentative 

Upper 952 confidence licit on mean: 193.3279 Concentratm: 193.3279 



UPPEE 95: COBPIDEKE MIT 061 TEE ABITBWETIC NEAli 

Enter Checical: Acenaphthene 
Enter I(atrix: Subsurface Soil Site 2 

6nter nwber of sacples: 9 
Degrees of Freedom: 8 

Enter sacple results (use l/2 CKDL for non-detects] 

Sacple Uo, Sacple Kesnlts 

2 
3 
I 
5 
6 
7 
B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 . 
21 
22 
23 
21 
2! 
26 
27 
28 
29 

.30 

--------e-m___ 

195 
182.5 

210 
165 
170 
175 
170 
180 
175 

Ari th. Wean: 189,166? Std. Se!. 

Upper 952 confioence licit on lean: 

Iii-Ibar)*:2 
----- -- --_-- 
34.02778 
U.IIk44 
6534.021 
17.36111 
361.3611 
200.6944 
367.3611 
84.02771 
200.691k 

0 
0 
0 
0 
0 
ll 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

31.32491 

213.2151 
Representative 
Concentration: 213.2451 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

0 

0 

0 

0 

0 

0 

0 

* 

m 

UPPEB 95x COiFIDEliCE mlr 08 TEE- AB~T~WET~C lEAU 

Enter Checical: Dibenzofuran 
Enter Hatriz: Sobsurface Soil Site 2 

Enter amber of sasples: 9 
Degrees of Freedor: a 

Enter sacple results (use 112 CBDL for non-detects) 

Sacple 80, 
---------- 
. 1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
lk 
15 
16 
17 
18 
19 
20 . 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Aritb. lean: 

SLple ffesnlts 
-----*-------- 

195 
182.5 

109 
185 
170 
115 
110 
I80 
115 

(Ii-IbarN 
m..---------- 
562.7138 
125.9383 
3818.522 
188.2994 
1,632716 
13.85491 
1.632116 
76.01116 
13.85494 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

171,277e Std, Dev.: 24.65399 
Representative 

bpper 951 confidence lisit on lean: 190.2285 Concentration: 190.2285 

- 

A 
\ 



UPPER 95X COEFIDElCE LllIT 019 TEE ABlTaWETlC WEAR 

Enter Checical: Flaorene 
Knter latrir: Subsurface Soil Site 2 

Enter nacber of sacples: 9 
Degrees of Freedoc: 8 

Enter sacple resalts (ase l/2 CUDL for non-detects) 

Suple No, 
--em------ 

1 
2 
3 
I 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2k 
25 
26 
27 
28 
29 
30 

!Mph Results 

195 
182,5 

180 
185 
170 
175 
110 
180 
175 

(Ii-Ibar)** 
em--w--ee--e 
250.6914 
ll#lllll 
.69M1 
34.02778 
84.02178 
17.36111 
84.02118 
e6941444 
17.36111 

0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
,O 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, Hean: 179.1661 Std. Dev.: 7.905691 

Upper 95X confidence licit on cean: 185.2135 
Representative 
Concentration: 185.2435 



uw 95x COBFIDEACE mm 08 rux ~Sl?ffuE?fC tins 
.- 

Bnter Checical: Anthracene 
Enter Matrix: Subsurface Soil Site 2 

Enter nasber of samples: 9 
Degrees of Freedoc: 8 

Enter sacple results (use l/2 CBDL for non-detects) 

Sacple So, 
m-m----v-m 

.l 
2 
3 
4 
5 
6 
? 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
21 
25 
26 
27 
28 
29 
30 

Suple Besalts 
---m-----m-ees 

19s 
182.5 

220 
185 
110 
115 
170 
180 
115 

[Ii-IbarN 
------------ 
129.?068 
1.234568 
1326,151 
1*929012 
185.2623 
74.15123 
185.2623 
13.04012 
74.15123 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. ltean: 183.6111 Std. Dev.: 15.76741 

Upper 95X confidence lisit on lean: 195.1310 
Sepresentative 
Concentration: 195.7310 



UPPEB 95x CO~~FIDEACE mr 08 TEE AK~~BWETIC lt~Ifi 

Inter Checicai: 24ethylnaphthalene 
Inter Ilatri:: Subsurface Soil Site 2 

Enter nasber of samples: 9 
Degrees of Freedoc: 8 

Enter saaple results (use 112 CBDL for non-detects) 

Suple go, 
-------e-- 

1 
2 
3 
I 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Saaple Results 
--e---m-m--_-- 

195 
182.5 

52 
185 
110 
175 
110 
18D 
ITS 

{Ii-Ibar )**2 
------------ 
903,3364 
308.1975~ 
12156.45 
402,2253 
25.55864 
101.1142 
25.55864 
226.6698 
101.1142 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.’ 

hrith. Ilean: 164.9111 Std. Dev.: 13.08151 
Representative 

Upper 95X confidence lisit on ceaa: 198.0621 Concentration: 195 



---- _ 

UPPEE 95X COWDEUCE LIKIT 08 TEE ABITENETIC KEAR 

Enter Checical: Alacinas 
Enter Matrix: Subsurface Soil Site 2 

Enter nacber of suples: 9 
Degrees of Freedoc: 8 

Enter suple results (use 112 CBDL for non-detects) 

Suple no, 
--e-----em 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Supie Desalts 
-~~~~~--~~-~~- 

8250 
6190 
6900 
1910 
1600 
3621) 
2050 
(070 
2300 

(Ii-Ibar)** 
----f------- 
12118135 
2019557. 
1541635. 
10055946 
10041857 
1319916. 
‘1392351. 
488445.7 
6095412. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, Ilean: 4768.865 Std. Dev.: 2599.839 

Upper 95X confidence licit on cean: 6767.298 
kepresentative 
Concentration: 6767.298 



UPPES 95X COAFIDESCE LIWIT OR TEE ABITIWTIC IEAh’ 

inter Checical: Arsenic 
Enter Matrix: Subsurface Soil Site 2 

Enter nacber of sacples: 9 
Degrees of Preedoc: 8 

Enter saaple results iase l/2 CBDL for non-detects) 

Sacple IO. 
-----em--_ 

1 
9 
i 
4 
5 
6 
7 
E 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2; 
2! 
25 
26 
2: 
28 
29 
30 

Sacple Results 
--------e-m-e_ 

10.1 
3,3 

3.95 
6.3 
a! 

1.1 
.405 
1.4 
1.9 

(Ii-Ibar)** 
----emmmm___ 
54.66959 
.0000373 
,I145929 
8.963371 
8.445482 
3.633260 
a*116446 
3.633260 
1,977lkE 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I’ 
0 
0 
0 

.O 
0 
0 

Arith, Kear: 2.?OEili Std. Dev.: 3.35695: 

Upper 951 ccnfidence iiait on cesc: 5.886491 
Representative 
Concentratioc: 5.886491 



l UPPEE 95% COBPIDBBCE 

m 

l 

1, 

e 

I l 

l 

LIlIT 08 TEE IBITBHETIC IlEAli~ 

Enter Chemical: Bariaa 
Bnter latrix: Snbsarface Soil Site 2 

Enter mber of samples: 9 
Degrees of Preedql:, 8 

Enter sample results (use 112 CBDL for non-detects) 

..l 
2 
3 
4 
5 
6 
7 
B 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 . . 
21 
22 
2: 
24 
25 
26 
21 
28 
25 
30 

hple Beealts 
mm----m------e 

21.1 
22 

13.6 
11#6 
3,l 
10 

3.8 
11,B 
3.9 

(Xi-Ibar)et2 
___-- -----me 
83.01235 
lOOn2223 
2.595619 
13aO4012 
79.01235 
3.955619 
61.05190 
1,902346 
65.43012 

0 ” 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith, kan: 11.98884 Std. Dee.: 1.264889 

tipper 951 confidence hit on mean: 11.5’131: 
Bepresentative 
Concentration: lT.5?31? 

. 



OPPEX 95% COliFIDEfiCE IMIT OR TEE AEITBllETIC lEAli 

Enter Chelica!: Calcina 
Enter latrix: Subsurface Soil Site 2 

Enter nnsber of samples: 9 
Degrees of Preedos: 9 

Enter sasple results (ase 112 CKDl for non-detects) 

1 
2 
3 
k 
5 
6 
9 
8 
9 

1c 
11 
1’ 
1; 
14 
1s 
16 
I? 
11 
19 
2c 
2! 
22 
21 
24 
2E 
26 
2; 
28 
29 
30 

Suple Besalts 
-~~~~~~~~----- 

SO? 
4550 

169.5 
329 

29,9 
216 

30.05 
35s 

141.6 

I li-Ibar)** 
__-emm-m---- 
38592.60 
14195911 
285102.6 
140212*8 
153669.6 
231601.5 
45316?,6 
12141’7.1 
312313.3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Heat: 703.1: Std. Dev.: 1150,190 

Upper 95f confidence iisit on mean: 1818.624 



.- 

UPPER 952 COlFIDEUCE lItfIT 08 TEE ABIT~ETIC NEAR 

Enter Chemical: Hagnesiat 
Enter latrix: Subsurface Soi 

Enter natber of suples: 
Degrees of Preedor: 

Site 2 

9 
8 t 

Enter sample resalts (ase l/2 CBDL for non-detects) 

Sample 10. 

1. 
2 
3 
k 
5 
6. 
7 
8 
9 

10 
11 
12 
13 
II 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
2: 

Sample Besalts 
---------we--e 

903 
lST0 
601 
645 
221 
551 
249 
644 
209 

26 .. 

27 
28 
29 
30 

Arith Heat: 622.11Ii Std. Cev. 

Upper 952 confidence lirit on lean: 

Iii-Ibar)** . 
----em-me___ 
1BB98.51 
898493.3 
445.6790 
523.9012 
156112.6 
5056,790 
139211.9 
479.1235 
1?0660,8 

0 i 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0’ 
0 
0 

Representative 
Concentration: 949.34!9 



UPPEB 9:X COlPIDEUCE HWIT 011 TEE AKITEWETIC liEA 

Bnter Chesicrl: lercory 
Enter Matrix: Subsurface Soil Site 2 

Enter number of samples: 9 
Degrees of Freedom: a 

Enter sasple results (use l/2 CBDL for non-detects) 

Sasple Uo, Sample Besalts (Ii-Ibar)** 
mm-e--me-_ -----em---____ ------e----w 

1 .l? .003k6?9 
2 *14 ,0008346 
3 ,055 .0031~85 
k .32 .0436346 
5 .ll *0000012 
6 *OS .0037316 
7 .05 .003?346 
I ,055 .0031485 
9 ;05 .003?346 

10 0 
11 0 
12 0 
13 0 
II 0 
15 0 
16 0 
I? 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
24 0 
25 0 
26 0 
2? 0 
26 0 
29 0 
30 0 

Arith. Hear: ( ~1111111 Std. Del.: .090& 

Upper 951 cdnfidenee lisit on sear: 
kepresentative 

* .1806313 Concentratio!: .180631 



OPPEB 95X COBPIDBBCE III(IT 08 TEE ARITfillETIC lIEAll 

Enter Chemical: Potassias 
Bnter latrix: Subsarface Soil Site 2 

C 

Enter number of suples: 9 
Degrees of Preedos: 8 

Enter sarple resnlts (use l/2 CBDL for non-detects) 

Suple Uo. 
~~~~~-~~~~ 

1 
2 
3 
k 
5 
6 
7 
8 
4 

10 
11 
12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Sasple kesal ts 
------mm--e-m 

521 
414 
393 
IS0 
287 
357 
338 
Ill 

361,s 

(Ii-lbar )**2 
---m-------m 

17911.jS 
431.0271 
I0277778 
3230.028 
11271.36 
1308,028 
3043.361 
318.0279 
1002.778 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 ‘. 
0 
0 
0 
0 
0 
0 
0 

Arith. Wean: 393.1667 Std. tev.: 69.38930 
Sepresentative 

1 -- 

Upper 95X confidence lisit on lean: 46.5039 Concentration: 146.5035 



OPPBB 951 CORPIDERCE LII(IT 04 TEE ABITEKETIC WEAN 

Bnter Cbesica!: Tetrachloroethene 3 
Enter Watrix: Subsurface Soil Site1 ,$$$ 8 14 2 

Enter nurber of samples: 15 
Degrees of Freedom: lk 

inter SMPie results (use l/2 CBDL for non-detects) 

Saaple go. 

1 
2 
3 
I 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
I? 
18 
19 
20 
21 
22 
23 
21 
23 
26 
27 
‘26 
29 
30 

Sample Besalts 
-----m-----m-_ 

2.5 
s 
k 
2 

2.3 
B 
2 
2 
1 

2.5 
2.5 

1 
55 
5 
1 

Iii-Ibar)** 
-----m---e__ 

15.21 
1.96 
5.76 

19.36 
15.21 
2.56 

19.36 
19.36 
29.16 
15.21 
15.21 
29.16 

2361.96 
I.96 

29.16 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hean: 6.1 Std. Dev.: 13.57677 

Upper 951 confiderce limit on lean: 13.91931 
Representative 
Concentration: 13,91931 



. 

OPPEE 95: COUFIDEACE LIMIT 01 TEE ABITBKETIC KEAA 

Enter Chemical: Bis(2-ethylhexyl)phthalate 
-Enter Katrix: Subsurface Soil Sitej’ 3 

Enter mber of samples: 8 
Degrees of Freedos: 7 

Enter sample results (use l/2 CEDl for non-detects) 

Salpl; No. Sample Besalts 
-------------- 

170 
180 
205 
200 
170 
170 
140 
170 

1 
2 
3 
k 
5 
6 
7 
2 
9 

10 
11 
1’ 
1; 
II 
15 
16 
17 
16 
19 
20 
21 
22 
25 
24 
25 
26 
27 
28 
29 
30 

(Ii-Ibar )t*2 
eme---mm---- 
31,64063 
19,16063 
862.8906 
594.1406 
31.61063 
31.64063 
1269.141 
31.64063 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Keaa: 175.625 Std, Dev.: 20.25507 

tipper 95X confidence lisit on mean: 192.5614 
Bepresentative 
Concentration: 192.5614 



0 

0 

0 

l 

: 



OPPEB 95Z COUFIDEBCE LIKIT 08 TEE AKITBKETIC KEAA 

Enter Chemical 
Enter Katrix: 

Butylbenzylphthalate 
Subrurface Soil Site/ 3 .($$ k! If2 1192 i 

Enter number of suples: 8 
Degrees of Freedom: 7 

Enter sample results (use l/2 CXDl for non-detects) 

l 

l 

c 

P 

l 

c 

c 

c 

Sample lio, 
. . . . . . . . . . 

1 
2 
3 
k 
5 
6 
7 
8 
9 

10 
11 
12 
13 
II 
IS 
16 
17 
18 
19 
20 
21 
25 
23 
21 
25 
26 
27 
28 
29 
30 

Sample Besnl ts 
. . . . . . . . . . . . . . 

170 
180 
205 
200 
190 
170 
170 
II 

163.25 Std. Deg.: Arith, Kean 

Upper 95X confidence lisit on lean: 

(Ii-Ibar)** 
. . . . . . . . . . . . 
IS,5625 

280.5625 
1113.063 
1350,563 
45.5625 
15.5625 
15.5625 

14945.06 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I? 
0 
0 
0 
0 
0 

51.~1081 

206.2313 
Representative 
Concentration: 205 



UPPER 95% COEFIDEACE LIKIT OK TEE AEITEKETIC KEAR 

Enter Chemical: Silver 
Enter Katrix: Snbsnrface Soil Site 2 

Enter nasber of suples: 9 
Degrees of Freedom: 8 

Enter saspie results (use l/2 CEDL for non-detects) 

Sarple Uo, 
. . . . . . . . . . 

1 . . 
2 
3 
k 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 . 
21 
22 
23 
24 
25 
2F 
9” 

Suile Eesalts 
. . . . . . . . . . . . . . 

1.2 
$88 

,165 
$13 

,125 
,121 
,125 
.I3 

2.6$ 

;i 

29 
30 

I Ii-Ibar I**2 
. . . . . . . . . . . . 
,301919k 
.05392?2 
.03340?? 
.2680938 
a2732966 
.2?32966 
.2?32966 
a2680938 
LOO889k 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

477772 Std. Des.: .8!83260 Arith. Kear.: .6 

Upper 95X confidence lisit on seaa: 1.299851 !.299858 
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UPPEK 95X COINDEUCE IIHIT 011 TEE AKI~lWIIC lEAfi 

a 

I 0 

Enter Chemical: Pinoranthene 
Enter htrix: Subsarface Soil 

Enter natber of mples: 
Degree8 of Preedol: I 

Enter aanple results lose l/2 CBDI, for non-detects) 

Sample 10. 
..-...... 

1 
2 
3 
4 
5 
6 
9 
l 
9 

IO 
11 
12 
13 
14 
15 
16 
I? 
16 
19 
20 
21 
22 
23 
21 
25 
26 
21 
28 
29 
30 

Saaple Besulis 
-.....a..v.._. 

ml 
I80 
19 
51 

1’10 
170 
I?0 
110 

(Ki-Ibar)** 
i........... 

184 
1114 
6619 
‘1225 
781 
984 
784 
184 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 

Arith. Hear: 141 Std. Dev.: 55.09116 

Upper 952 confidence limit on mean: 188.0568 
Representative 
Concentration: 180 



e 

f‘ i 

/- 

UPPER 95X COUFIDEACE LIKIT OR TEE AMDIETIC WEAN 

Bnter Chericsl: Pyrene 
Enter Ilatrix: Subsurface Soil Site 5 

Enter mber of suples: 8 
Degree8 of Freedom: 1 

Enter suple results (use l/2 CBDL for non-detects) 

Sa8ple 10, ?tMple !h8’ll t8 

. 1 
2 
3 
k 
5 
6 

- 7 
8 
9 . . 

1C 
11 
12 
13 
14 
15 
16 
I? 
18 
19 
20 
21 
22 
2: 
Sk 
25 
26 
27 
28 
29 
30 

170 
180 
(8 
70 

170 
170 
170 
170 

702.25 
1332.25 
9120*25 
5402.25 
702.25 
102.25 
702.25 
702.25 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

drith. Hean: 1kS.S Std. Dev.: 52.59821 
Bepresentative 

Upper 951 confidence iilit on lean: 187.1802 Concentration: 180 



OPPEB 952 COAFIDERCE IJIlT OB TKE ABITBNETIC NEAti 

Enter Che8ical: Bento[ blflaoranthene 
Enter Matrix: Subsurface Boil Bite 3 

Enter nu8ber of salpies: 8 
Degrees of Freedo8: 7 

Enter auple result8 (use 112 CBDL for non-detects) 

Sarple 10. 
------mm-- 

.1 
2 
3 
k 
5 
6 
7 
8 
9 

10 
11 
12 
13 
lk 
is 
16 
17 
18 
19 
20 
21 
22 
2: 
24 
2S 
26 
27 
28 
29 
30 

Saapie Beanits 
------e---e--w 
.’ 170 

180 
2OS 
46 

170 
170 
170 
170 

. 

(Ii-Ibar!** 
m----w---v-- 
97.5156? 
395,0156 
2013.766 
1302LS2 
97.51563 
97.51563 
9:.51563 
91.51563 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.O 
0 
0 
0 
0 
0 

Arith. Hean: 160.125 Std. Dee.: 41.69076 

lipper 951 confidence ii8it on 8eaz: 200.001E 
Bepresentative 
Concentration: 

L 

200.0018 



AI 

rr, 

A 

A 

A 

A 

rlc 

m 

(I, 

E 

UPPER 95X CORFIDEKE LIllIT OR TEE AKITEWETIC llEAA 

Enter Che8ical: Benz01 It] f lnorrnthene 
Enter Hatrir: Snbsnrface Soil Site 3 

Enter noaber of 888ples: 8 
Degrees of Freedo8: 7 

Enter sample resuits (use l/2 CBDL for non-detects) 

Sh8ple 80, 
_--m-e---- 

.1 
2 
3 
k 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1s 
16 
17 
11 
19 
20 . 
21 
22 
23 
21 
25 
26 
27 
28 
29 
30 

Ss8ple Besalts 
---me-m--em--- 

170 
180 
205 
(3 

170 
170 
170 
170 

[Ii-lbarP2 
__mme-s----- 
101.0625 
410.0625 
2047.563 
13630.56 
105.0625 
lOSaO625 
105.0625 
lOSaO62S 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. lean: 159.75 Std, Dev.: 48.71711 

Upper 951 confidence ii8it on 8ebn: 200,1850 
Bepresentative 
Concentration: 2oo.wo 

c 



* UPPEB 952 COUFIDERCE LIWIT OR THE AEITEKTIC NEAR 

Enter Chemical: Benzo[ajpyrene 
a Enter Matrix: Sublrarfrce Soil Site 3 

Enter nurber of suples: 8 
a Degrees of Freedor: 7 

a 

a 

a 

a 

a 

a 

w 

0 

0 

w 

w 

w 

w 

Enter sarple resaits (use l/2 CBDL for non-detects) 

Sample 10. 
---------- 

1 . 
2 
3 
k 
5 
6 
7 
6 
9 

10 
11 
12 
13 
14 
IS 
16 
17 
1B 
19 
20 . 
21 
22 
23 
21 
25 
26 
27 
28 
29 
38 

110 
180 
20s 
so 

170 
l?O 
170 
170 

(Ii-Ibar)t*Z 
---wee------ 
87.89063 
375.3906 
1969,141 
12237.89 
87.89063 
87.89063 
87.89063 
87.89063 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
fl 
G 
0 

Aritb. Wean: 160,625 Std. Zev.: 16.32475 

Upper 951 confidence lizit on lean: 199.3596 
Representative 
Concentratioc: 199.3596 

- 

0 



a 

I) 

I 

1, 

0 

UPPEK $52 COAFIDEUCE IJHIT OR TEE AEITBIETIC KEAB 

Enter Che8ical: Benzo[g,h,i]perylene 
Enter Matrix: Subsurface Boil Bite 3 

Enter nulber of s68ples: 6 
Degree8 of Freedo8: 7 

Enter 8a8ple results (use l/2 CBDL for non-detects) 

S6:ple Ilo, 
e-emme---- 

1 
2 
3 
k 
5 
6 
7 
8 
9 

10 
11 
12 
13 
lk 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
21 
21 
26 
27 
28 
29 
30 

Arith. Hean: 

Sa8ple Besalts 
~~~-~~~~~----- 

110 
180 
kl 

200 
170 
170 
170 
170 

(Ii-lbar)882 
____sm-m---- 
123.1656 
416.2656 
13891.12 
1691.266 
123.7656 
123,?656 
123,7656 
123a7656 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
? 
0 

158.875 Std. Dev.: kB.71188 

Upper 951 confidence ii8it on lean: 199.6558 
Representative 
Concentration: 199.6559 



UPPER 951 COAFIDEUCE IJHIT OR TEE AlMfKETIC IfEM 

Enter Chemical: Chrysene 
Enter latri:: Subsnrface Soil Site 3 

Enter nuber of eupies: 8 
Degrees of Freedo@: 7 

Enter sample results (use l/2 CBDL for non-detects) 

SalpIe SC. 
-m-w-em-m_ 

1 
2. 
3 
k 
S 
6 
7 
e 
9 

10 
11 
12 
13 
lk 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2k 
25 
26 
27 
2B 
29 
30 

hlple Desalt8 (lidbsr)*t2 
-------m-m--__ L-m- ------- 

110 lOS.0625 
180 k10.0625 
205 2Ok7.563 
k3 13630.56 

170 105.0625 
170 105.0625 
170 105,062S 
170 105.0625 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
0 

Arith. lean: 159.75 Std. Dev.: k8,71711 

Upper 952 confidence lilit on lean: 200. (850 
fiepresentative 
Concentratiot: 2oo.kaso 
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DPpEf! $5X COEFIDEKE MIT 08 TEE ABITIJNETIC IEA6 

Enter Chemical: Tohene 
Enter Mix: Snbsnrfsce Soil Site 3 

Enter mber of 8aaple.s: 15 
Degree8 of Preedou: lk 

Enter 8uple results (use l/2 CBDL for non-detects\ 

Sample No. Sample Besalts l,Ii-Ibar)** 
me---m---- -w--mem--ewm-- -m--emeee--- . 

1 2.5 ,OOkkkkk 

2 2.5 .OOkkkkk 
3 2.5 ,OOkkkkk 

k 1 2.OSkkkk 
S 2.5 .OOkkkkk 
6 3 .3211111 
7 2-S .OOkkkkk 
I 2.5 .OOkkkkk 
9 2.1 .OOkkkkk 

10 2.5 .OOkkkkk 
11 2.5 .OOkkkkk 
12 iJ .OOkkkkk 

I? 2,S .OOkkkkk 

lk 2,S .OOkkkkk 
1s 2.1 .OOkkkkk 
16 0 
17 0 
18 0 
I9 0 
20 0 
21 0 
22 0 
23 0 
2c 0 
25 0 
26 0 
27 0 
28 0 

’ 29 0 
30 0 

Arith, Hean: 2.13333: Std. Der.: .k169017 
Bepresentative 

Upper 95% confidence hit on ne6n: 2,66k23C Concentrhtion: 2,66k230 
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UPPEB 95X CORFIDEBCE MIT OR TEE ABITINETIC HEAR 

Enter Cherical: Alaiinai 
Enter Watrix: Sobsnrfrce Soil Site 3 

Enter nuber of salples: 8 
Degree8 of Freedom: 7 

Enter salpie results (ase l/2 CBDl for non-detects) 

Suple Uo. ktlple ae8lllt8 (Ii-Ibar)** 
---------- -------------- ----m-e-me-- 

1 1880 k378Slka 
2 Sk50 2183036. 

3 1OkOO (1312885 
k 6550 66k3SS8. 
5 2k79.92 2221765 a 
6 1530 5965157. 
7 1770 1850962. 
8 1720 SOT3711. 
9 0 

10 0 
11 0 
12 0 
I3 0 
lk 0 
IS 0 
16 0 
17 0 
I8 0 
19 0 
20 0 
21 0 
22 0 
23 0 
21 0 
25 0 
26 0 
21 0 
28 0 
29 0 
30 0 

Arith, lean: 3972ak9 Std. Dev.: 3221.273 

Upper 95X confidence limit on mean: 6665.969 
Eepresentative 

Conceatratioc: 

_-- 

6665.969 



UPPER 95X CONFIDENCE LINIT~ OU TZE ABITaWETIC HEAR 

Enter. Chelica!: Arsenic 
Enter latrix: Subsarfrce Soil Site 3 

Enter no:ber of mples: 8 
Degrees of Freedo:: 7 

Enter sarpie results (use l/2 CKDL for non-detects1 

f&pie No, hIph le8lllt8 (Ii-llbar )**2 
m-m--e---m ---------mmrw- ~~~-~~~--~~- 

1 ,391 1.859811 
2 1.k .128?016 
3 k.6 8.012702 
k 3.S 3.031952 
5 1.8 ,001?016 
6 ,395 1.8598lk 
7 $18 .fSTfSl6 
8 1.2 a3122016 
9 0 

10 0 
II G 
12 0 
13 0 
lk 0 
1s 0 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
2k 1 
25 0 
26 0 
27 0 
28 0 
29 0 
30 0 

Arith, lean: I,75875 9td. Dev.: 1.522kk: 

Upper 951 confidence lirit on lean: 
Representative 

3.0317k: Concentratlor: 3.031711 



a UPPEK 93 COUFIDEBCE II#IT Ofi THE AEITBKETIC IEAh’ 

Enter Cherica!: Barin 
l Enter Hatrix: S8bsarface Soil Site 3 . 

Enter mber of suples: 8 
lb Degrees of Freedom: 7 

Enter 8aJPle results (use l/2 CBDL for non-detects) 

Sa8ple Uo. Sslple Besalts (Ii-Ibar )8:2 ---m--em-- ---------mm--_ -__-------_- 
1 7.5 2 12.07163 . . . . 11.1 
3 

.015625. 
28.5 

k 
301.1256 

23.k 
5 

lSk.3806 
k,2 

6 
k5,90063 

k.8 38,13063 
7 3.3 
8 

58.90563 
S 

9 
35:70063 ’ 

16 
11 12 

13 
lk IS 

-- 

Arith, Wean: 10.915 Std. De!.: 9.6527fk 

a a 16 16 
17 

oy 

1B 
0 

19 
0 

20 
0 

21 
0 

- n 

b Upper 95t confidence ii8it on 8eal: !9.Ok622 
Eepreseatative 
Concentraticc: 19.Ok622 



UPPEB 951 CONFIDENCE ‘II%IT ON TEE ABITEIIETIC KEAE 

Enter Cheiica!: Calcinl 
Enter H&ix: Snnsnrface Soil Site 3 

Enter mber of sslples: 8 
Degrees of Freedom: 7 

Enter.salpie result8 (use l/2 CBDL for non-detects) 

Sbiple Uo. 
__m-m--e-- 

l 
2 
3 
k 
5 
6 
9 
8 
9 

10 
11 
I? 
13 
lk 
15 
16 
Ii 
1E 
19 
20 
21 
22 
23 
2k 
25 
26 
27 
28 
29 
30 

hlph k8Uh8 
-m-m---------- 

29.65 
100 
Sbk 
322 
67 

29.5 
129 

69.6 

Arith. Hear: 163.843E Std. beI 

Upper 951 confidence lilit on :em 

, 

(Ii-lb&r )*$2 
m-m--------- 
18007.96 
kO76.02k 
160126.0 
25013, (11 
9378.712 
18Ok8.2k 
12lkeO87 
8881888k 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 

llIE.9ESE 

320.1925 
tiepresentative 
Concentratior.: 320.192s 
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UPPEB 951 COEFIDENCE LIKIT 08 TfiE ABITHIIETIC IEAR 

Enter Chelical: Copper 
Enter Mix: Subsurface Soil Site 3 

Enter number of suples: 8 
Degree8 of Freedo:: 1 

Enter sample results (use l/2 CBDL for non-detects! 

Suple no. 
“““““““““” 

1 
2 
3 
k 
5 
6 
7 
8 
9 

1D 
11 
12 
13 
lk 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 
25 
26 
27 
28 
29 
30 

.85 
15.8 
12,7 
8.8 
.I5 
2.5 
6-8 
3.3 

(Xi-Ibarl**t 
“““““““““““” 

31.36 
87.1225 
39.0625 
5.5225 
31.36 

IS.6025 
* 1225 

9.9225 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
i 

Arith. Hean: 6,k! Std. Der.: 5.61089! 

tipper 951 confidence iirit on lean: ll.lki57 
bepreaentative 
Concentration: ll,lk157 
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4, 

8 

8 

e 

e 

l 

8 

Enter Cheuca!: Wagaesina 
Enter Hatrir: Subsurface Soil Site C 

her mber of sacp4es: e 
Degrees of Preedor: 7 

Inter sarpie resnits lnse l/2 CZDl for non-detects] 

Sample UC. Sarpie Besalts (Ii-Ibar)** 
m-mm------ ------------*_ -w~Dmem-w-e- 

.i 562 6011.063 
2 568 1014.063 
3 936 204O?a, 1 
I 564 6360.063 
! 278 42539*06 
6 Y 306 31773.06 
: 377 11!02.56 
6 293 10501.56 
4 0 

16 0 
l! 0 
1 ‘. 
. . 0 
i! 0 
14 0 
IS 0 
16 0 
I? 0 
16 0 
19 0 
20 . 0 
21 0 
22 0 
21 e 
24 0 
25 2 
26 (i 
27 0 
28 0 
29 5 
30 0 

Arith, Ilean: 484.25 Std. Gev.: 22?,51?2 

Upper 952 confiaence liait on lean: 
liepresentative 

611.1696 Concentration: 671.1698 
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* WEB 952 CORFIDEKE I!XIT OR TBE AEITEWETIC lEA6 

6nter Cherica!: Hercarg 
l inter Hatrlx: Subsurface Soil Site 3 

Enter number of samples: I 
m Degrees of Freedon: 1 

Enter salpie results (use l/2 CBDl for non-detects) 
I) 

Sample fro, SalpIe Besalts Iii-Ibar )**2 
~~-~-~-~~” ------e---me-m ----mm-m-mm- 

* 1 *OS .001~535 
2 ,055 .0010972 
3 .22 .c173910 

I, 4 .I8 .0081119 
5 .05 .0014535 
6 *OS ,0014535 

* 1 .05 .0014535 
9 *05 ~0014135 
9 0 

l IO 0 
il 0 
12 0 

l 13 0 
14 0 
IS 0 

m 16 0 
11 0 
18 0 

a 19 0 
26 0 
21 0 
22 

I 
0 

24 25 0 0 

2: 0 

I 26 21 0 c 
J 2E 0 

24 0 
30 c 

l 
Arith. Heat: .08812! Std, DEF.: ,069894: 

Representative 
l Upper 95: ccnfioence iieit on lean: I1465611 Concentration: .14656?? 



--- -___ 

UPPED 952 COUFIDEUCE LIgIT 08 TEE ABITIUfETIC lEAU 

Enter Cheaicai: Potasriua 
Enter Watrix: Subenrface Soil Site 3 

Enter nurber of saaples: 8 
Degrees of FreedoE: 1 

Enter sample remits (use l/2 CBDl for non-detects) 

Satple 80, 
---------- 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
14 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Sarple Besolts 
---m--m---s--- 

350 
193 
554 
238 
113 
360 
132 
145 

(Ii-Ibar ):*2 
-------em--e 
‘SW016 
5606.266 
87690.02 
395.0156 
20988.77 
8122.516 
15844.52 
12760.?? 

0 
0 
0 
0 
0 
0 
0 
0 - 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith Wean: 251.815 Std, bev.: 111.12Ei 
Representative 

Upper 951 confidence Iitit on lean: 38k.2401 Concentration: 384.2401 
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UPPER 952 CORPIDBfCE IMT Oti TEE AKITHltEFIC NEAR 

Enter Chemical 
Enter Natrix: 

Sodiar 
Subsorface Soil Site 3 

inter number of samples: a 
Degrees of Preedol: 7 

Enter sample results (use l/2 CBDl for non-detects) 

Sample 10, 
-------me- 

1. 
2 
3 
I 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
2k 
25 
26 
27 
28 
2s 
30 

Sarpie’ keadts 
--------mm---- 

183 
161 
265 
169 
146 
182 
146 
131 

(Ii-Ibar)** 
------------ 
87.89063 
(3.89063 
8349.391 
21.39063 
763,1406 
70.14063 
763.1106 
1816.891 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 

- 

Arith. Hean: 173.625 Std. Dev.: 41.2581! 

Upper 951 confidence hut on lean: 208.1235 
Bepresentative 
Concentration: 208.1235 



C 

l 

Enter Cnemlce! : Vanaaium 
Enter Matrix: Subsurface Sail Site 3 

Enter numDer of samoles: 5 
Degrees 3f Freeaam: 4 

Enter samole results (use l/2 CRDL for non-aetects) 

l Samole No. 
---_------ 

Samcle Results (Xl-Xbdr)t*2 
.,------------- ---wm------- 

l 
1 4.9 ho41 
2 8.6 3.24 
3 4.3 7.29 
4 11.2 17.64 
5 5.8 1,44 
6 0 
7 0 
E 0 
3 0 
10 0 
11 0 
12 0 
13 0 
lb 0 
15 0 
16 0 
17 0 
18 0 
19 
20 

0 
0 

21 0 

2’ 0 
2? 
2P 

0 
0 

3c 0 

Aritr;. Net:: 7 Std. Dev.: i.gl6333 
Representative 

Upeer 95i ccnflaence 11mit 3n mean: 10.6205: Concentration: 10.62053 



UPPEB 962 COUPIDEBCE IJWIT 01 TEE ABITIINTIC lEAR 

Enter Chemical: Zinc 
Bnter latrix: Subsurface Soil Site 3 

Enter nuber of suples: 8 
Degrees of Prcedor: 7 

Bnter #ample results (use l/2 CBDl for non-detects) 

Sarple Bo. SalpIe kesnlts 

1 
.2 
3 
I 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

9 
IL1 
Z&8 
H.8 
7.1 

16.1 
1.5 
5,9 

(Ii-lbar )t*t 
mm-m----m--_ 
21.6225 
6.0025 

229.5225 
17.2225 
39,062s 
9.3025 

37.8226 
60.0625 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hean: 13,6! Std. Dev.: 7.751682 

Upper 952 confidence lhit on lean: 2Oa 13160 
Bepreaentative 
Concentration: 20.13160 



UPPER 95X CONFIDENCE LINIT ON THE ARIMIETIC HEAN 

Enter Chemical: 1,24ichloroethene 
Enter Matrix: Current Grounduater 

Enter number of samples: 15 
Degrees of Freeeor: lb 

Enter sanple results luse 112 CRDL for non-detects) 

Sanple No. Sample Results (Xi-XbarVt2 
m-m-e--^-- ~~~~-~~~~--~~~ _-e--e-e---- 

1 2.5 66306.25 
2 100 25600 
3 2.5 66306.25 
4 2.5 66306.25 
5 2.3 66306.25 
6 3600 11155600 
7 2.5 66306.25 
8 2.5 66306.25 
9 2.5 66306.25 

10 2.5 66306.25 
11 2.5 66306,25 
12 2.5 66306.25 
13 2.5 66306.25 
14 110 8100 
15 2.5 66306.25 
16 0 
17 0 
18 0 
19 0 
20 0 
21 0 
22 0 
23 0 
21 0 
25 0 
26 G 
27 0 
28 II 
29 0 
30 0 

Arith. Mean: 260 Std. Oev.: 925.2403 
Representative 

Upper 951 confidence limit on mean: 712.4320 Concentration: 772.432G 



UPPER 45% CONFIDENCE LIMT ON THE ARITHllETIC IEAN 

Enter Cheaicai: Toluene 
Enter Mix: Current Grounduater 

Enter number of moles: 15 
degrees of Freedom: 14 

Enter sample results (use l/2 eRD1 for non-detects) 

.2 
3 
4 
5 
6 
1 
a 
4 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
21 
2j 
24 
25 
26 
21 
28 

29 
30 

SaPple Results 
----------e-mm 

5 
2.5 
2.5 
2.5 
2.5 
2.5 

7 
2.5 
2.5 
2.5 

9 
2.5 
2.5 
39 
10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

(Xi-Ibar):* 
--.------e-m 

1.r71m 
14.69444 
14,6$444 
14.69444 
14.69444 
14.69444 
* 4444444 
14.69444 
14.69444 
14.694bb 
1.111111 
14.69444 
14.694bb 
1067.111 
13.44444 

Arith. Hean: 6.333333 Std, Oev.: 4.399215 

Upper $51 confioence lialt on mean: 11.53896 
Representative 
Concentration: 11.53696 



UPPER 95% CONFIOENZE LiMIT ON THE IRITHWC MEAli 

Enter Cnenlcal: Trichioroethene 
Enter Matrix: Current Grounduater 

Enter nunber of samples: 15 
Degrees of Freedoe: it 

Enter sample results luse l/2 CROL for non-detects) 

Sanple NC. Sanole Results 

1 
2 
3 
b 
? 
! 
1 
8 
4 

10 
11 
1’ 
1; 
lb 
15 
16 
11 
18 
19 
20 . 
21 
22 
23 
24 
?f 

ii 
2? 
28 
29 
3c 

11 
120 
16 
13 
13 
16 

58000 
6! 
9 

1100 
6 

DO 
12 
6 

2.5 

IXi-XbarP2 
~~~~-~~~~~-- 

16000261 
15140140 
15960291 
15984211 
15984271 
15960291 
2.9140e9 
15602163 
1601627: 
9414115. 
16040292 
10439576 
15992268 
16040292 
16068339 

0 
0 
0 
0 
0 
0 
c 
0 
0 
c 
1 
0 
c 

c 

Aritn. Mean: bO11.033 Std. Oev.: 14939.1S 

Uwer 961 confloence Iinit on mean: 12m.gr 
Reuresentatlve 
Concentration: 1228b.99 



UPPER $52 CONFIDENSE LIIUT ON THE ARITHUETIC MEAN 

Enter Chenical: l,l-Gichloroethane 
Enter Matrix: Current Groundwater 

Enter number of samples: 15 
Degrees of Freedon: 14 

Enter sanple resul!s (use l,‘? CR01 for non-detects! 

Sample No. 
---~~~~-~~ 

1 
2 
3 
4 
5 
6 
7 
8 
4 

10 
11 
12 
13 
lb 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
22 
29 
36 

Sample Results 
mm_ mmm-------s 

2.5 
6 

880 
2,5 
2,5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.3 

30.5 
2.5 

Ill-xbaW2 
----:------- 
36?2.36 
3260.41 

667325.6 
3672.36 
3672.36 
3612.36 
3612.36 
3612.36 
3612.36 
3672.36 
3672.36 
3612.36 
3612.36 
1062.16 
3612.36 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Mean: 62.1 Std. Oev.: 226.103: 
Reoresentative 

Upper $9 confioence limit on mean: 100.3212 Concentration: 138.3212 



a 

I 
0 UPPER 051 CGNFIRENZE LIRIT ON THE ARITHRiiiC UEAh 

*e 
Enter Chemical : l,l,l-Trrcnioroethane 
Enter Hatrlx: Current Groundwater 

0 
Enter nunber of samples: 15 
Degrees of Freeoor: lb 

l 
Enter sample results luse l/2 CR01 for non-detects! 

0 

Sauple No. 
_--______- 

l 
2 
3 
4 
5 

Sample Results 
---e-es-m---em 

2.5 
9 

10000 
4 

2.5 

lxi-Xbarlue2 
--me----m--- 

466716.7 
451811.8 
16156805 
464664.4 
466116.1 

a 2 46lbOQ.1 
A 9 3 466033.3 

10 8 459232.1 
11. E b6144E .E 

6 2.5 
7 3 

- 

b66116,? 
466033.6 

I, 
12 8 459232.1 
13 
lb 
15 
16 

2.5 
238 

666116.1 
201632.1 
b61400.1 

0 
17 0 
16 0 
19 0 
20 0 
2’ 0 

Arith. Nean: 685.666i Std. Oev.: 2511.390 

Upoer 951 confiaence ilnit on Bean: 2113.11g 
Representative 
Concentraticn: 2113.119 



UPPER 95% CONFIDENCE LIMIT ON THE ARITHMETIC MEAN 

Enter Chentcai: Tetrachloroethene 
Enter Ilatrlx: Current Groundvater 

Enter number of samples: 
Degrees of Freedom: 

15 
14 

Enter sample results (use l/2 CRDl for non-detects) 

Sanple No. Sample Results IXi-XbaW2 

12 
13 
lb 
15 
1’ 
1; 
18 
19 
20 . 
21 
22 
23 
24 
2! 
26 
21 
28 
29 
30 

---w---------- 

2.5 
75 

3600 
11 

2#5 
2.6 

2 
2 
2 

10 
9 

lb 
2 

345 
2 

----e------- 

14462.60 
40113.52 
11052144 
64924.99 
l4492.60 
14462.60 
lb165,19 
14165.19 
74765.19 
10454.85 
10986.12 
68341.39 
14165.19 
1b296.14 
14165.19 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arlth. Mean: 21 

Upper 95% confioence 

‘5.4333 Std. Oev.: 925.2111 

ilnit on mean: 191.8495 
Reoresentative 
Concentration: 181.8495 

. 



l 

I* a 

UPPER 95% COHFIDERZE LIMIT ON Tt!E ARITHIIETIC NElN 

Enter Chenical : 1, I-Dichioroethene 
Enter Matrix: Current Grcunduater 

Enter number of samples: 15 
Degrees of Freecom: lb 

Enter sample resslts (use l/2 CRDL for ncn-oetects) 

Sample No. 

8 
9 

10 
11 
1’ . 
13 
lb 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
3c 

Sanpie Results 
_------------- 

2.5 
2.5 
2% 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

L. . 
2 

2.5 
9” . . 
2.5 

285.61 
285.61 

53176.36 
295.61 
285.61 
285.61 
265.61 
205.61 
265.61 
285.61 
302.16 
302.16 
285.61 
98.01 

215.61 
0 
0 
G 
0 
0 
0 
r 
0 
0 
0 
0 
0 
0 
6 
r 

Arith. Mean: 19-h Std. Deb.: 63.81984 

Upper 95; confidence Iimi: on near: 54.14516 
Representative 
hncentraticc: 5Lib516 



UPPER 951 COliFIDENiE LIMIT ON THE ARITHlETiC MEAN 

0 

I.. 

0 

I) 

0 

r). 

m 

l 

l 

Enter Chemical 
Enter Hatrix: 

Carbon tetrachlcride 
Current Grcunduater 

Enter number of samples: 15 
Degrees of Freeocm: lb 

Enter sample results luse l/2 CR01 for non-detects) 

SamDie NC. 

1 
2. 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
2! 
29 
30 

Sample Results 
------e--eem-e 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

.I 
2.5 
2.5 
2.5 
2.5 

Arith. Mean: 2.866661 Std. De?.: 1.420094 

Upper 95; ccnficence llmlt on mean: 3.653161 
Rewesentative 
Concentration: 3 -653167 

-. 

.-- 

-- 



UPPER 95% CBN;IDE#CE LIMIT ON THE ARITHMETIC MEAh 

Enter Chemical: EthylDenzene 
Enter Uatrik: Current Grcunauater 

Enter numner of sampies: 15 
Degrees of Freedcn: lb 

Enter sampie results luse l/2 CRDL fcr ncz-oetec!sl 

Sample N3, 

1 
1 

i 
4 
5 
6 
1 
e 
9 

16 
11 
12 
13 
lb 
15 
16 
11 
l! 
19 
20 
21 
22 
2” 
21 
25 
26 
27 
28 
29 
3c 

Sanpi’e Results 
m--e- mm-a-e--- 

2.5 
2.5 

3 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
5 c 6,. 
2.5 
2.5 
2.5 
2.5 
2.5 

I ii-koar ItI2 

.0011111 

.0011111 

.?1?7118 

.0011111 

.0011111 

.0011111 

.0’311111 

.0011111 

.c!ltllli 

.OOlllil 

.(1011111 

.0011111 

.0011111 

.0011111 

.0011111 
0 
0 
G 
0 
0 
G 
0 
0 
r 
c 
0 
c 
n . 
0 
c 

Arith. Mean: 1 C737jt .I”” ” . Std. DEI.: .1290994 

Upper 95$ t:nfloen:e llnlt on mean: 2.6ObE33 
Representative 
lcncentrarlcf: 



l 

l 

a 

I, 

c 

rr 

c- 

c, 

c 

E, 

c 

c 

c 

d 

c 

C’I 

UPPER 952 CORFIDENCE LIMIT ON THE ARITHHETIC MEAN 

Enter Chemicai: Xylenes 
Enter Matrix: Current Groundwater 

Enter number of samples: 15 
Degrees of Freeocm: lb 

Enter sample results luse l/2 CROL for non-detects] 

Sample Nc.. 

1 
2 
3 
a 
5 
t 
1 
8 
9 

10 
11 
12 
13 
lb 
15 
16 
17 
16 
19 . 
20 
21 
22 
23 
2b 
25 
26 
21 
26 
29 
30 

Sample Results 
-------m--memm 

2.5 
2.5 
19 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

1 Xi-xbarlstl 
~~~~----~~~~ 

1.21 
1.21 

231.16 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 
1.21 

0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 

Arith. mean: 3.6 Std. Rev.: a.260282 

UDDer 951 conficence limit on mean: 5.9595 
ReDresentatlve 
Concentration: 5.9595 

t 

. 

c 

c 



UPPER 95% CDNF!DENCi LIH!T ON THE ARITH#E?!C HEAh : 

Enter Cnemical : Bide-ethylnexyl )ontnalate 
Enter Hatrlx: Current Grounowater 

Enter numoer of sampies: 15 
Degrees of Freedom: lb 

Enter suple results luse l/2 CRDL for non-detects1 

Sample No. 
---------- 

1 
2 
3 
b 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
20 
2. : 

30 

Sample Results 
_---------m--- 

25 
5.5 

5 
5 

5.5 
5 

73 
6 
5 

14 
5 
5 
5 
5 

5.5 

krith. Uean: 11.63332 Std. Dev. 

hoer 95% ccnfloence IlinT: on meat: 

(Xi-xoarP2 
___--------- 

178.6676 
37.61778 
44.00111 
44.00111 
37.61778 
44.00111 
3765.868 
31.73414 
44.00111 
5.601111 
44.00111 
44.00111 
44.00111 
44.00111 
37.61176 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

17.82200 

21.50391 
Reuresentative 
Concentration: 2! -50361 



UPPER 952 CONFIUENCE LIIUT ON THE ARITK4ETIC MEAN 

Enter Chemical: Oi-n-cctylphthalate 
Enter Watrix: Current- Groundwater 

Enter number of samples: 15 
Degrees of Freedom: 14 

Enter sample results (use l/2 CROL for non-aetects) 

Sample ho. Sample Results 
-------w-- -~~~~~-----~~~ 

i 5.15 
2 5.5 
3 5 
b 5 
5 5.5 
6 5 
7 4 
8 t 
9 5 

10 5.5 
11 .5 
12 5 
13 17 
14 5 
15 5.5 
16 
11 
18 ’ 
19 
20 
21 
22 
23 
2b 
25 
.26 
21 
28 
29 
30 

[Xi-xtiarW2 

.05bb444 

.2336111 

.9669444 

.966!44b 

.2336111 
,96694bb 
3*933Cl? 
.0002118 
.9669444 
.2336111 
.!669444 
.966944b 
121.3669 
e9669444 
.2336111 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. mean: 5.983333 Std. Rev.: 3.082883 

upper 95% confiaence limit on mean: ?.6!014? 
Representative 
Ccnpentraticc: 1.690141 



UPPER 95X CONFIDENCE LNIT ON THE ARITHHETIC HEAN 

Enter Chemica!: 2-NethylDnencl 
Enter Matrix: Current Grcunduater 

Enter number of samDles: 
Degrees of Freeborn: 

15 
lb 

Enter sampl e results luse l/2 CRDt for non-detects) 

SamDle NC. 
~-~-~~~~~~ 

1 
2 
3 
4 
5 
E 
1 
8 
9 

10 
11 
12 
13 
11 
15 
16 
11 
16 
19 
20 
21 
22 
:: L. 
24 
25 
26 
21 
re 
29 
36 

Sample Results 

5.75 
5.5 

2 
5 

5.5 
5 

5.5 
c 
5 

5.: 
5 
c I 
5 
5 

5.5 

(Xi-XbarWt 
~~-~~~-~-~~~ 

.4414441 

.1136111 
9.506944 
.006!b41 
.1136111 
.0069bbb 
ml136111 
.84021?1 
.006944h 
.1736111 
.0069bbb 
.00694bb 
.0069114 
.0069444 
a1136111 

0 
0 
0 
0 
0 
. b 
r 
0 
0 
0 
0 
0 
0 
0 
0 

Aritn. Hean: 5.083333 Std. Deb.: .!10996 

UpDer 95i ccnfioence linir on mean: 5.589!11 
ReDresentative 
Concentration: 5.589811 

I 
l 

l 



- 
. . 

@PER 95X CONFIDENCE LMT ON THE ARITHHETIC IEAN 

Enter Chemical: I-Methylphencl 
Enter Hatrlx: Current Grcunduater 

Enter number of samples: 15 
Degrees of Freeacm: 14 

Enter sample results luse 112 CROL for non-oetectsj 

Sample NC. 
-------m-m 

1 
2,. 3 
4 
5 
6 
1 
8 
9 

10 
11 

1’ 1; 

14 15 
16 

11 
18 
19 
20 
21 
22 
23 
24 
25 

26 
27 
26 
29 
30 

Sample Results (Xi-XbarJW 
-------------- v-----w-mh- 

5.75 # 444b144 
5.5 ” .1736111 

2 9.506911 
5 .0069444 

5.5 .1136111 
5 .0069444 

5.5 .1?36111 
6 .0402178 
5 .006!44b 

5.5 .1?36111 
5 .006!14b 
5 .006!4bb 
5 .006!4bb 
5 .006!b4b 

5.5 .1136111 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 . . 
0 

. . 0 
0 
0 
0 

Arith. Mean: 5.083333 Std. Dev.: .914499E 
Upcer 951 ccnfioence limit on mean: 5.589817 

Recresentatlve 
Concentration: 5.5898lT 



UPFER 95: CONiIDEtift LIM!i ON THE ARITHKETIi HEM 

Enter Cneoiczi: 2,4-Dimethylphenol 
Enter Hatrlx: Current Groundwater 

Enter nucrer of samples: 15 
Degrees of Freecor: ib 

Enter sanpie results luse 12 CRDL for non-detectsi 

Sancie Results (Xi-Abar)::? 
--_-m--m---- 

.1111111 

.QQ69444 
2.50694b 
.1136111 
.0069444 
.1?36111 
,OGE9444 
.3402m 
.1?361il 
.0069444 
.1736111 
.1?361li 
.1136111 
.1736111 
.QQ694b4 

0 
0 
0 
Q 
0 
0 
0 
t 
0 
? 
c 
Q 
0 
Q 
0 

Arm, Hex: 5.41666; Std. Oev.: .546265i 

Upper 951 ccnfiden:e iinit on mean: 5.1?031K 
Peoresertative 
Ccncentratlcn: 5.120316 



UPPER ,952 CONPIOENCE LIHIT ON THE ARITHHETIC NEAN 

Enter Chemical: Naphthalene 
Enter Matrix: Current Grounduater 

Enter number of sanples: 15 
Degrees of Freedom: 14 

Enter sanple results [use l/2 CRDL for non-detects) 

Sample No. 

1 
7 c 
3 
4 
5 
6 
T 
a 
5 

, Q 

11 
12 
13 
lb 

1’ 
1; 
li 

11 
19 
20 
21 
22 
23 
24 
25 
26 
27 
71 . . 
29 
30 

Sample Results 
--------em-s-e 

5.15 
5.5 

3 
5 

5.5 
5 

5.5 
6 
5 

5.5 
. 
: 
s 
5 
5 

5.5 

(Xi-xbar.ltt2 
L---,,,,, 

.36 
.1225 

1.6225 
SO225 
.1225 
a0225 
.1225 
.1225 
.022! 
.1225 
.Q225 
.Q225 
a0225 
.0225 
.1225 

0 
0 
Q 
0 
Q 
Q 
0 
Q 
n . 
s 
0 
0 
0 
Q 
0 

Arith. Hean: 5.1E StE. Oe:.: .68QQ735 

Upper 95t confioence limit on mean: 5.52665: 
Reuresentative 
Concentratic:: 5.52665Q 

- 

-. 

- 





l 

’ r 

c 

c 

c 

c 

UPPER 952 CORFIOENCE LIKT ON THE ARITHKETIC MEAN 

Enter Cnealca! : Fluorantnene 
Enter Ilatrix: Current Grounduater 

Enter number of samples: 15 
Degrees of Freeoon: 14 

Enter sample results luse l/2 CROL for non-detects) 

Sample No. 
---e--m--- 

1 . 
2 
3 
4 
5 
6 
7 
8 
9 

10 
l! 
1’ . 
13 
14 
15 
16 
11 
1E 

19 . 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29. 
30 

Sample Results 
--weem--mmmm__ 

5.15 
5.5 

5 
9 

5.; 
5 

5.5 
6 
5 

5.5 
5 
5 
8 
5 

5.5 

, b411414 
.I136111 
.0069444 
9.566944 
.1736111 
.OQ69444 
.1?36111 
.8402118 
.OQ69444 
.1?36111 
.006444b 
.0069444 
.0069444 
.OQ69444 
.1136111 

0 
Q 
Q 
Q 
0 
0 
0 
0 
0 
0 
Q 
!: 
Q 
0 
Q 

Arith. Hean: 5.083333 Std. Dev.: .9144996 

Upper 951 confioence limit on meaa: 5.589811 
Representative 
Concentration: 5.589817 

- 



UPPER 95X CONFIDENfE LIMIT ON THE ARITHHETIC HEAR 

Enter Chemical: Pyrene 
Enter Matrix: Current Grounduater 

Enter number of samples: 15 
Degrees of Freedon: 14 

Enter sanple results iuse l/2 CRDL for non-detects) 

Sample No. 
---------- 

1 
2 
3 
4 
5 
6 
. 

8 
4 

10 
11 
12 
13 
lb 
15 
16 
17 
10 
1; 
20 
21 
22 
23 
lb 
2’ 
26 
27 
2e 
29 
3Q 

Sample Results 

5.75 
5.5 

5 
2 

5.5 
5 

5.5 
E 
5 

5.: 
5 
5 
5 
5 

5.5 

(Xi-Xbar)gt2 
------------ 

.bWUb 

.1/3611i 

.QO6444b 
9.586444 
,1136111 
.QQ64444 
.1736111 
.I402118 
.QO64444 
.1/36111 
.QO64444 
.0064441 
.QQ694bb 
.QO69444 
.1136111 

0 
0 
Q 
Q 
0 
0 
0 
r 
0 

Arith, Hear;: 5.01333: Std. Oei.: .9144446 

Upber 95t confioehce linlt on mean: 5.569Ell 
Reoresentative 
Concentration: 5.569817 



Sample lo. 

UPPER 95X CONiIQENiE LMT ON THE ARITHHETIC HEAR 

Enter Chemical: Benzolblfiuorantnene 
Enter Uatrir: Current Groundwater 

Enter nuaoer of SaDPieS: 
Degrees of Freedori: 

15 
14 

Enter sample resslrs luse l/2 CROL for non-oetecrsj 

1 
2 
3 
b 
5 
6 
7 
e 
! 

11! 
11 
12 
13 
14 
1’ . 
16 
IT 
18 
14 
20 
21 
22 
2: 
24 
25 
26 
21 
22 
24 
30 

Sanoie Results 
~-~~~~---~~--~ 

5.15 
5.5 

5 
‘I 

5.3 
5 

5,s 
K . 
t 

5.5 
5 
5 
5 
5 

5.5 

(Xi-XosrW 
m-eemm------ 
.4444444 
.1736111 
.OQ6914b 
4.506141 
.1136111 
.QO64444 
.1136111 
.84027?! 
.006444b 
.1136111 
.0064444 
.0069441 
.QQ64444 
.QO64444 
.1136111 

0 
0 
0 
Q 
0 
0 
I? 

P 
t 
0 
Q 
0 
0 
0 

Arith. Hear!: 5.08333: Std. De?.: .4144946 

Upper 9% coniiaence imt on near,: 5.58431~ 
Reoresentative 
Ccncentratian: 5.569817 

- 
- 



D 

D 

1 

l 

l 

D 

l 

1, 

l 

l 

c 

D 

l 

l 

D 

l 

D 

D 

l 

I 

D 

Enter Chemlcai : Aluminum 
Enter Hatrix: Current Srounawater--Ml ltere:! 

Enter number of samoles: 15 
Degrees of Freeaoc: lb 

Enter sampie results luse 112 CRDL for non-detects\ 

Sample No. 
---------- 

1 
.2 
3 
b 
5 
. 
c 
7 

.8 
9 

10 
11 
12 
12 v 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
2: 
29 
29 
3r 

Saeoie Results 
-;------------ 

119 
20200 
3360 

16400 
852 

33800 
10200 
1860 
1840 
374 

25.55 
17100 
1150 
5490 
1070 

iX1-XoarPP 
_----------- 

58934516 
1.5402ei 
19619319 
74142949 
48127103 
6.7655e8 
5811137. 
35157429 
35395003 
54987712 
6027632: 
96687831 
44081234 
5287102. 
138337;3 

0 
r 
0 
G 
0 
G 
3 
r 
0 
r, Y 
c 
c 
r 
0 

Ar:tn. Ueac: 1729.t; Stc. De\.: 9::2.14$ 
Rezresenia:ive 

UcDer 95% coniilence Iin:: on mean: !?273.11 Concerzration: 132” 71 . . . 



l 

i 
WEE 95% COEiFIDENCE LIKT ON iilE Ai?ITHHETIC HEAN 

Enter Cnemica: : Arsenic 
Enter Matrix: Current Groundwater--Unf 11 tered 

inter number of samples: 9 
8 Degrees of Freedon: 

Enter sample results [use li2 Cl?DL for non-oetects) 

e Samle No. 
---------- 

0. 
1 
2 
3 

l 
4 
5 
6 

0 
7 
a 
9 

l 
10 
11 
12 

l 
13 
lb 
15 

a 
16 
17 

Sample Results 
-------------- 

9.7 
1.8 

16.4 
2.7 

.5 
16.4 

.5 
1.4 
10 

(ii-Xbar )**2 
m--mm------- 

9.81 
23.04 
96.04 
15.21. 
37.21 
96.04 
37.21 
27.04 
11.56 

0 
0 
0 
0 
0 
0 
0 
0 

a 

16 0 
19 
20 . 
21 

l 
22 
23 
24 

0 z’i 
27 

l 
2E 
29 
3ti 

0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 

e 

0 

Aritr. Mean: 6.6 Std. Dev.: 6.642289 

Upuer 95X ccn’ioence liait on nean: 11.70571 
Representative 
Concentration: 11.70571 

l 

0 - 

- 



UPPER 95X COtiFIOiNtE LIMIT ON THE ARITHHETIC IlEAN 

Enter Cheaical: Barium 
Enter Matrix: Current Grounduater--Unfiltered 

Enter nunoer of samples: 15 
Degrees of Freedom: 14 

Enter smpie results Iuse l/2 CROL for non-detects1 

Sample No. Sampie Results (Xi-XbarW 

1 
2 
3 
4 
5 
6 
7 
8 
i 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
21 
28 
29 
30 

-------------- 

17,65 
192 

41.1 
131 
4.7 
211 

45.?5 
42 

45.9 
20.2 

14 
52.3 
30.1 
97 

71.2 

Arith. Hean: 11.19333 Std. Oev.: 63.18149 

Upper 952 confiaence limit on mean: 106.7856 

2931.501 
11449.64 
942.0807 
3505.429 
3855.582 
li318.50 
510.8725 
801.6121 
670.4647 
2651.563 
3340.064 
31i*iio[1 
1688.662 
635.3760 
29.23204 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Representative 
Concentratioe: 106.?i!f 



UPPEI! 9% CONFIDENCE MT ON THE ARITHMETIC MEAN 

Enter Chemical: Beryllium 
Enter Matrix: Current Grounduater--Unfiltered 

Enter nunber of samples: 15 
Degrees of Freedom: lb 
Enter sample results luse 112 CRDL for non-detects) 

Sanple No. 

2 
3 
4 
5 
6 
I 
I 
9 

10 
.11 
12 
13 
II 
15 
16 
I? 
re 
19 . 
20 
21 
22 
23 
24 
25 
26 
27 
22 
29 
30 

Sample Results 
---------ee--e 

.5 

.5 
. 

13 
.5 

2.9 
2.0 
.5 
L . . 

.5 
,5 
.5 
t .* 

,5 
.5 

(Xi-XoarW2 
---em-m-me-m 

.Oi8177fl 

.Oi81178 
*Oil1773 
.0981113 
.Oi81778 
1.351178 
3.946044 
.oiai778 
.Oi!117! 
.oiai77t 
.0981718 
.09ai778 
.09ai778 
.0981176 
.098117E 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arlth. Hean: .I133335 Std. Oeu.: .8271005 

Upper 95t confioence linlt on mean: 1.271412 
Representative 
Concentration: 1.2714:: 



UPPER 95% CONFIDENCE LIMIT ON THE AZTHHETIC HEAN 

Enter Cnemlcal: Caonlum 
Enter Watrix: Current GroundwateWJnf 11 tered 

Enter nunper of sanples: 15 
Degrees of Freedom: lb 

Enter sample results (use 112 CADL for non-aetectsl 

l 

l 

l 

1) 

l 

Sample No, 
--me------ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Sample Results 
-------------- 

.5 
1.8 

2.55 
.5 
.5 

392 
.5 
.5 

1.15 
.5 
c 5 
.5 
.5 
.5 

1,65 - 

(Xl-bar)**2 
------------ 

699.2499 
632.1872 
595.0347 
699.2499 
699.2499 
133266.4 
699.2499 
699.2499 
665.2960 
699.2499 
699.2449 
699.2499 
699.2499 
699.2499 
639.7527 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 

._ 

Arith. Hean: 26.94333 Std. Dev.: 100.9919 

Upper 95% confioence limit on nean: 82.87635 
Representative 
Concentration: 82.87635 



UPPED 45X CONFIDENCE LINT ON THE ARITHHETIC IIEAH 

Enter Chemical: Calcium 
Enter Hatrlx: Current 

Enter nunper of samples: 
Degrees of Freedom: 

Grounduater-Unfiltered 

19 
16 . 

Enter sanpie results (use t/2 CR01 for non-detects) 

Sample No. Sample Results 

1 
2 
3 
1 
5 
6 
1 
a 
9 

II 
11 
I’ 8. 
13 
lb 
15 
16 
11 
19 
19 
20 
21 
23 
23 
24 
25 
26 
2: 
29 
29 
30 

-------em---em 
4110 

21400 
5730 

25700 
7580 
8450 
6145 
5770 
6040 
5790 
5160 
3860 
i6bO 
10900 
1540 

Arith. Mean: lbOO.189 Std. Oev.: 

Upoer $51 ccnfioence linit on lean: 

(Xi-XbarM2 
------------ 

10829295 
3.iii7e8 
2191537. 
3.3466e8 
32116.41 
1100843, 
1577007. 
2659414. 
314484.8 
2544643. 
5021131. 
12537190 
5014064 
12244474 
19379.51 

0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
‘0 
0 
0 
0 
0 

6631.428 

10547.15 
Reoresentative 
Concentration: 10591.15 



UPPEF! 958 CONFIDENCE LIHIT OF1 THE AR!Tt!HiTIC HEAN 

Enter Cnemlcal: CnromiuIL 
Enter Hatrix: Current Groundwater--Unf ii terea 

Enter nunber of samoles: 11 
Degrees of Freeoom: 10 

Enter sample resuits (use l/2 CRD! for ncn-detects1 

Samole No. 
--m------- 

1 . 
2 
3 
a 
5 
6 
! 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
26 . 
21 
22 
23 
24 
25 
2E 
27 
26 
29 
3c 

Sample Results 
---m-e-------- 

30.1 
4 

59.2 
18.4 

4 
169 

13.8 
6 
4 

12.6 
85.7 

I X!-Xbar I**2 ‘. 
,,---------i 

47.35942 
1087.8OD 
493.6476 
345.2840 
1087.800 
17428.80 
537.3967 
959.8731 
1087.800 
594.1131 
2373.461 

0 
0 
0 
0 
0 
0 
0 
0 
0 

.O 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Aritr.. Hear: 35.98182 Std. Dev.: 51.03302 

Upper 95% corfloence limit, cn mean: il.26413 
Representative 
Concentration: 71.26413 



UPPER $52 CONFIDENCE LIMIT ON THE ARITHMETIC PEAN 

Enter CheBiCa!: Cnroaiun Y! 
Enter Ilatrix: Current Grounduater-Unfiltered 

Enter number of samples: 15 
Degrees of Freedom: 11 

Enter mpie results (use l/2 CR01 for non-detects! 

Sample No. 

1 
2 
3 
4 
5 
6 
? 
8 
4 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

Sample Results 
‘-----em--mme__ 

43 
61 
5 
5 
5 
5 
5 

i3 
5 
5 
5 
5 
! 
5 
5 

(Xi-XbarJ::2 
---------e-s 

973.44 
2420.64 

46.24 
46.24 
46.24 
46.24 
(6.24 
1,44 

46.24 
46.24 
16.24 
46.24 
46.24 
46.24 
46.24 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arm Mean: 11.3 Std. Oev.: 16.19796 

Upoer 952 confioence llait on keah: 21.10332 
Reuresentatlve 
Concentration: 21.10332 

- 



UPPER 95% CONiIDENCE LIHIT ON THE ARITHKETIC REAL 

Enter Cheaicsl: Cobalt 
Enter Uatrlx: Current Grounduater--Unfiltered 

Enter numoer of sanpies: 15 

Degrees of Freeoon: 14 

Enter sanoie results luse l/2 CROL for non-detects) 

Sample No, 

1 

2 

3 

h 

5 
t 
1 
e 
i 

10 
11 
l? 
13 
14 
l& 
li 
li 

16 
19 
20 
21 
1: I. 
1: 
;; 
25 
26 
21 
28 
29 
30 

Sample Results 
e---w--em----- 

2.5 
9.5 

12.6 
2.5 
2.5 

1G.b 
:5 ‘I 
2.. r, 

2.5 
9 1 . . : 
2.5 
2.5 
2.5 

10.2 
10.4 

1 Xl-XbarW 
e-e--e------ 

1.3481 
16.3184 
51 .I564 
7.3984 
1.3564 
26.0321 
1.3914 
1.3981 
1.3984 
1.3481 
I .3i!4 
7.3984 
1.3911 
24.8004 
26.8324 

0 
0 
0 
0 
0 
0 
0 
0 
0 
t 
0 
0 
0 
0 
0 

Arith. Nean: 5.22 Std. Oev.: 1.037538 

Upper $51 conilcence llnlt on ee36: 1.45613[ 
Reoresentative 
Concentratm: 



UPPER $52 CONFIDENCE LIMIT ON THE ARITHRETIC UEAb 

Enter Chemical: Copper 
Enter Hatrix: Current Groundwater--Unfiltered 

Enter number of samples: 15 
Degrees of Freedom: lb 

Enter sample results luse l/2 CR01 for non-oetects) 

2 
3 
4 
5 
6 
I 
8 
9 

10 
11 
12 
13 
11 
15 
16 
I? 
16 
19 
20 
21 
22 
23 
24 
25 
2t 
2? 
23 
29. 
30 

Saaole Results 

1 
32 

10.4 
28.3 
3.1 
823 

23.25 
11.3 
9.5 

1 
1 

51.6 
10.8 
26.8 
136 

(Xi-XbarW2 
----e---e--- 

5501.189- 
2131.669 
4525.253 
2481.017 
5635.505 
55bTll.l 
3016.2% 
1411.591 
4115.569 
5955.204 
5955.209 
105.9649 
1538.111 
2638.871 
3314.309 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Uean: l~.ll Std. Oer.: 203.8051 
Upper 95t confidence lm on bean: 193.8139 

Reoresentatlve 
Concentration: 193.8139 



UPPER 952 CONFIDENCE LIWIT ON THE ARITHHETIC HEAh 

0 
Enter Cheaica!: Iron 
Enter Matrix: Current Groundueter--Unfiltered 

I m Enter sanple results (use l/2 CR01 for non-detects) 

Sample No. 
---------- . 

m 1 
9 

I) 
; 
b 
5 

I 
a 6 

1 
8 

.m 1: 
11 

0 1: 

14 
0 15 

16 
II 

I, Enter numer of samples: 15 
Degrees of Freeoon: 14 

I 

Sample Results 
-----------me: 

106000 
4520 
6605 
2150 

24900 
125000 
19950 

325 
llb 

9300d 
164 

155000 
2890 

25200 
157 

!Xi-xbar M2 
------------ 

4.6518et 
l.lOb3et 
4.1011eE 
1.2615et 
1.6511e8 
1.6123et 
3.1690e8 
1.1008et 
1.4166et 
3.0521et 
1.4128et 
1.315elQ 
1.2153et 
1.5151e8 
1.3909et 

0 
0 

Q 
Q 

31 Q 

I Arith. Hean: 31151.61 Std. Dev.: 53371.10 

b 
Reoresenrative 

Umer 451 confluence limit on mean: 61313.86 Concentratioa: 61313.86 



WEE 95X CONFIOERCi !IUIT ON THE ARITHRETIC HEAh 

Enter Cheai:a\: lead 
Enter Matrix: Current Groundmater--Unfiltered 

Enter nunaer of moles: 15 
Degrees of Freeoon: lb 

Enter sample results iuse l/2 CR01 for non-detects) 

Samole No, 
---------- 

1 
2’ 
3 
1 
5 
6 
7 
e 
9 

IQ 
11 
12 
13 
14 
15 
16 
11 
15 
19 
20 
21 
1') &. 
23 
24 
25 
26 
2? 
21 
29 
30 

Sample Results 
-----w--e--mm- 

,lS 
32.6 
3.6 

29.8 
.5 

r3.r 
1.2 
3,E 

‘c I 
.5 

18:5 5 

11 
8.1 
124 

(Xi-XbaW2 
mmm-ee-e-mmm 

338.805b 
18LT232 
242.0099 
113.2805 
3b8.0112 
587.1392 
lb2.9619 
2b2.0093 
261.031! 
348.0112 
3b8.0112 
.1212111 
66.53121 
122,2btt 
10942.12 

0 
Q 
Q 
0 
0 
Q 
Q 
0 
Q 
Q 
Q 
Q 
Q 
,Q 
Q 

Arlth. Mean: 19.15667 Std. Dev.: 31.99756 

Uooer 95X confiaence limit on nean: 36.81804 
Reoresentative 
Concentration: 36.81803 



I 
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* 

i 

l 

l 

l 

l 

m 

UPPER 95% CONFIDENCE LIHIT ON THE ARITHUETIC HEAN 

Enter Cheni-l* *s. I. Ilagnesiuk 
Enter Hatrlx: Current Grounouater-Unf i lterec 

Enter number of sar$les: 19 
Degrees of Freedon: l! 

Enter samDie results luse l/2 CR01 for non-detects) 

1 
2 
3 
4 
5 

.6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Sample Results 
--------se---- 

1535 
1450 
1040 
3130 
13eo 
2150 
1510 
152Q 
2115 
1110 
1340 
211 

2320 
2510 
2820 

(Xi-Y.bar):r? 
-e-----s---- 

59176.46 
38040336 
413lOt.2 
1961866. 
158613.5 
94b212.5 
11465.12 
66699.86 
113391.7 
llbb22,Q 
150744.3 
2253141. 
243418.8 
535138.8 
108521E. 

0 
Q 
Q 
0 
0 
Q 
0 
0 
0 
Q 
0 
Q 

‘0 
Q 
0 

Arith. Hear: 1118.263 Std. Dev.: 1605.133 

Upper 951 confluence linlt on mean: 2551.941 2551.941 



UPPER 95% CONFIDENCE LIRIT ON THE ARITHHETIC MEAh 

Enter Chenm!: Manganese 
Enter Matrix: Current GrounduareWJnfiltered 

7 

Enter number of saaples: 15 
Degrees of Freeoom: lb 

Enter sample results (use l/2 CR01 for non-cetectsl 

Sample No. Sample Results ( Xi-Xbar ):x2 
~~~~~~~-~~ --m-e--m---m-m -L---------- 

1’ T.65 38319.b2 
2 311 11541.01 
3 15.2 35b18.23 
4 138 b291.611 
5 28.5 30644.81 
6 280 5843.583 

._ 

7 19.45 15218.61 
8 14.4 25330.84 
0 62.35 19439.32 

1” 
1; 

37.3 21641.28 
26.E 31207.58 

12 232 109.0232 
13 93.1 12200.68 
lb 251 2856.190 
15 1bbO 1528192. 
16 0 .- - 

11 0 
16 0 
19 . 0 
20 Q 
21 0 
2' ‘ 0 
23 0 

,- 

24 Q 
25 r, ” 
26 Q 
27 Q 
26 Q 
29 Q 
30 Q 

Arith. Hean: 203.5561 Std. Rev.: 351.5955 
Representative 

Upper 951 confiaence limit on lean: 401.6061 Concentration: 401.6061 



UPPER $9 EONFIOihtE LIltIT ON THE ARITHRETIC HEAh 

Enter Cneniea!: Mercury 
Enter Hatm: Current. Grounauater-Usfiltered 

Enter nueoer of samples: 15 
Degrees of Freedon: 14 

Enter saeoie results [use l/2 CRDL for non-aetects) 

Sample ho. 
_--_____-_ 

1 
2 
3 
4 
5 
6 
1 
e 
9 

10 
11 
1’ 6 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2: 
22 
24 
2: 
26 
27 
22 
29 
3? 

Aritn. Reas: 

Sanple Results 
-------------- 

.l 
I .- 

*l 
.I 
.l 
1 *. 
, . 

.l 

.! 
,l 
.l 
.1 
*l 
.l 
.l 

iXi-XbarW 
---~~~-~~~~~ 

.I!001718 

.0015111 

.0001118 

.0001118 

.OOOlT18 

.0075111 

.0001118 

.0001118 

.00011?6 

.OQQ1118 

.0001178 

.0001116 

.0001118 

.0001178 

.0001118 
Q 
0 
0 
Q 
0 
0 
c 
Q 
0 
0 
; 
Q 
Q 
0 
Q 

.I133333 Std. De\.: ,035186t 
Reoresentative 

Upper 951 confioence limit on mean: ml328203 Concentratiori: .13282Q? 



e 
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f 

c 

r 

P 

I 

UPPER 951 CONFIUENCE LIHIT ON THE ARITHHE; ‘IC UEAk 

Enter Cnericel: Nickel 
Enter Matrix: Current Groundwater-Unf ‘1 ltered 

? 

7 

Enter nuaber of samples: 15 
Oegrees of Freedom: 14 

Enter sanpie results (use l/2 CRDL for non -detects) 

Sample No. 
e--mm-m-__ 

1’ 
2 
3 
h 
5 
I 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
11 
15 

‘9 . 
20 
21 
22 
23 
24 
9: L. 
26 
21 
22 
.29 
3c 

Sample Results 
----sm--emmme_ 

1 
10.1 

4 
19.5 
10.9 
26.6 

4 
a 

6.35 
4 
4 
4 
4 
4 

62.4 

Arith. Mean: 11.49 Std. Oev.: 

Upper $5; confidence limit on mean: 

(Xi-Xuar 

56.1801 
1.9321 

56.1001 
6b. 1601 

.3181 
228.3121 
56.1001 
56.1001 
26.4146 
56.1001 
56.1001 
56.1001 
56.1001 
55.1001 

2642.988 
0 
0 
0 
Q 
Q 
0 
0 
0 
r 
c 
Q 
c 
Q 
Q 
Q 

15.14135 

20.20614 
Reoresentative 
Concentratioc: 20.20814 

-- 



a UPPER 951 CONiIOENCE LiHIT ON THE ARITHIETiC HEAli 

* 
Enter Cnenlca;: Potassium 
Enter Matrix: Current Grounduater--Unfiltered 

I) 
Enter numer of samples: 15 
Degrees of Freecom: lb 

.a Enter sanpie results (use 112 CRDL for ncs-cetectsj 

Samole NC. 
---------- 

l 1 
1 . 

l ; 
5 

l 6 
7 
8 

l 1: 
11 

l 1’ . 13 
14 

b 15 
16 
11 

a 
1e 
14 
2G 

Sample Results Ill-XbarW 
-------------- 

4380 
5360 
11900 
31TO 
5640 
5230 
4435 
1530 
.I?% 
4JhC 
10600 
1190 
35100 
2620 
2060 

-em-e-e--e-- 
9509344. 
44802?6. 
19565Ufl 
13/3937E 
3313344. 
504751!. 
3251i36. 
2044.444 
36986669 
6434618. 
9755211. 
82177.1! 
1.6305e8 
23581211 
293bO219 

0 
0 
0 
0 
0 
t 
0 
0 
t 
t 
0 
0 
0 
0 
n I 

Arlth. Meae: 1416.661 Std. De\.: 8169.12P 

* 
Representative 

Bpc.er 952 conileence lmt on mean: 1?OOi.G3 Concentratiofi: 12001 ,Oj 



UPPER 952 E4NFIDEIiiE LIMIT Oti THE MHIETIC HEAh 

0 

.e 

I, 

l 

e 

c 

c 

0 

* 

* 

Enter Chemical: Selenium 
Enter Ilatrix: Current Grounduater--Unfiltered 

Enter numcer of samples: 15 
Tlegrees of Freeoon: 14 

Enter sample results (use l/2 CRDL for non-oetectsl 

z 

3 
4 
5 
6 
i 

e 

9 
1t 
11 
12 
13 
14 
15 
16 
17 
11 
19 
20 
21 
22 
23 
2a 
25 
26 
21 
28 
29 
30 

Sample Results 
-------------- 

2.3 
.5 
.5 
c .” 
.5 
.5 
.5 
1. ** 
.5 
5 . . 
.5 
.5 
.5 
.5 
.5 

(Xi-Mar):*2 
-------e--em 

2.e224 
.w 
.0114 
.0144 
.a144 
.0144 
.0141 
.0144 
.OW 
.otra 
.Oltb 
.014b 
.OlU 
.0144 
.Olbd 

0 
0 
0 
0 
0 
0 
0 
0 
r 
0 
(I 
0 
0 
0 
0 

Arith. Mean: .62 Std. Dev.: .4611580 

Umer 951 confidence liait on mean: .8174 
Representative 
Concentration: 



UPPER 95X CONFIKNCE LM? ON THE ARITHHETIC MEAh 

Enter Cnenlcc!: Scalur! 
Enter Matrix: Current Grounduater--Unfiltered 

Enter numer of samples: 15 
Degrees of Freeaom: 14 

Enter sanple results luse l/2 CROL for non-aetects) 

Sample No, 
mm-------- 

1 
2 
3 
a 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
-21 
22 
23 
24 
25 
2E 
21 
28 
.2s 
3c 

Sanple Results 

16500 
35600 
20900 
11200 
18400 
19100 

1 mot 
la100 
12550 
16009 
1JlOO 

222000 
41100 
12100 
14300 

I Xi-Xbar W2 
____-------- 

6.5895el 
13161400 
b.5211e8 
6.2350e8 
5.6501et 
5.3222e3 
1.031elQ 
5.7936e8 
L113beE 
6.8181et 
5,3222e0 
3.234elO 

220900 
9.0120eE 
5.2301e8 

0 
0 
0 
0 
0 
r 
r 
0 

Arith. Mean: a2110 Std. Oev.: 595?2.?1 

Upper 958 ccnfioence imt on mean: 75163.55 
Reuresentative 
Concentration: 75163.55 



UPPER 952 CONFI[IENCE LI)IIT ON THE ARITHHETIC HEM 

Enter Chenml: Thalllun 
Enter blatrlx: Current Grounduater-Unfilterec 

Enter number of samples: 15 
Degrees cf Freedom: lb 

Enter sanpie restilts luse l/2 CROL for non-aerects) 

Sample No. 
--------__ 

1 
2 
3 
4 
5 
f 
: 
a 

; 
10 
11 
12 
13 
lb 
15 
16 
li 
18 
19 
20 
21 
1s b. 
23 
24 
25 
26 
?I 
2! 
25 
30 

Saiple Results 
---------v--e_ 

1 .I 
.5 
1. .* 
I .d 

0: 
4 SW 
[. . . 

.5 
c .I 

.5 

.5 

.5 
3.1 
.5 
c .” 

(Xi-Xbarpf 
-----em--em_ 
.0300bbb 
.oiOOb4b 
IO300444 
.0804bb 
.0300444 
.03004bb 
.03004b4 
.0300444 
* 0300444 
.030044b 
.0300444 
* 03OObbb 
5.88Elll 
* 0300444 
.03oObbb 

0 
0 
0 
t 
G 
0 
0 
0 
0 
0 
0 
c 
0 
0 
I) 

Arlth. Heat: .613333: Sta. Deb.: .6113111 

upcer 3% mfloence lmt on meat: 1.145133 
Recreseatatlve 
Concentration: 1.045133 



UPFER 95X CONFIDENCE LIMIT ON THE ARITHHETIC MEAN 

Enter Cnealcal: Vanaoluo 
Enter Natrlx: Current Grounouater--ucf i ltered 

Enter [umber of sanpies: 15 
Degrees of Freeaom: lb 

Enter sample results. (use l/2 CROL for non-oetects) 

Sanple No, 
-----wmmme 

1 
2 
3 

3 
6 
r 
8 
3 

10 
11 
12 
13 
lb 
15 
16 
11 
18 
10 
20 
2! 
1’: LL 
22 

24 
25 
26 
27 
2? 
29 
30 

Sample Results 

2 
359 

11.2 
36.0 

2 
218 

40.4 
23.6 
0.45 

2 
2 

4lC 
6.6 

11.1 
33.3 

IXi-XbaW2 
----e----m-_ 

6610.232 
16008.65 
5198.841 
2153.265 
6610.232 
18143.14 
1218.243 
3564.483 
5603.022 
6610.232 
6610.232 
112692.3 
5883.401 
38.48134 
2500.333 

0 
0 
0 
r 
0 
0 
t 
II 
c 
r 
0 
0 
G 
0 
0 

Arith. Nean: e3.3033: Std. De\.: 136.1315 

Upcer 951 confioence llalt on mean: 15L69EE 
Rocresentatlve 
Content rat ior!: !58.6JSP 
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UPPER 95X CONFIDENCE LIHIT ON THE ARITH#ETIC HEAN 

Enter Chemical 
Enter natrix: 

Cyanide 
Current Grounduater--Unfiltered 

Enter number of samples: 15 
Degrees of Freedom: lb 

Enter sanple results (use l/2 CRDL for non-detects) 

Sample No. 
---------- 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
lb 
15 
16 
17 
16 
19 
20 
21 
22 
23 
2b 

.25 
26 
27 
26 
29 
30 

Sample Results 
-------------- 

2.5 
2.5 
2.5 
2.5 
2.5 

2690 
2.5 
2.5 
2.5 
215 

19.8 
144.5 

2.5 
2.5 

49.4 

(Xi-Xbar)ttZ 
------e-;--- 

31215.55 
31215.55 
31215.55 
37215.55 
37215.55 
6222963. 
31215.55 
31215.55 
31215.55 
31215.55 
30840.04 
2592.166 
31215.55 
31215.55 
21314.89 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arith. Hean: 195.4133 Std. Dev.: 691.1215 

Upper 95t confidence limit on mean: 518.1816 
Representative 
Concentration: 518.1618 



UPPER 95i CONFIDENCE LIMIT ON THE ARITHMETIC MEAN 

Enter Chewcal: Arsenic 
Enter Matrix: Current Crounduater-Filtered 

Enter nunber of samples: 15 
Degrees of Freedom: lb 

Enter sample results (use l/2 CROL for non-aetects) 

Sample No, 
----es---- 

t 
2 
3 
4 
5 
6 
I 
0 
9 

10 
11 
12 
13 
II 
15 
16 
IT 
18 
19 
20 
21 
22 
23 
24 
25 
26 

.21 
28 
29 

,30 

Sanple Results 
e-em--em----mm 

.65 
.5 

1.2 
10.1 

.5 

.5 

.5 
11 

1.35 
.5 
.5 
.5 

13.2 
.5 

13.85 

IXi-XbarW? 
------------ 

23.74938 
21.28321 
20.16054 
21.87121 
21.28321 
21.20321 
21.26321 
21.04321 
19.126Ob 
21.26321 
21.26321 
21.26321 
14OL501 
21.26321 
56.04211 

0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 

0 
0 

Arith. Hear,: 5.123335 Std. flu.: 11.3bb79 

Upper 951 confinence lmt on mean: 12.00640 
Represeatative 
Concentration: 12.00619 
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UPPER 95% CONFIDENCE LIMIT OR THE ARITHRETIC REM 

Enter Chew!: Barium 
Enter Matrix: Current Grounduater-Filtered . 

Enter nunber of sampies: 15 
Degrees of Freedom: lb 

Enter sample results (use l/2 CRDL for non-oetects,! 

Sasple No. Sample Results i Xi-Xbar)W 

2 
3 
4 
5 
E 
I 
.p 
9 

10 
11 
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
1: 

ii 
25 
1c .I 
?? 
2P 
29 
30 

ll.? 1.8225 
89.1 5330.223 

4 138.0625 
18.2 6.0025 

4 136.0625 
9 45.5625 
4 138.0625 
4 139.0625 

6.E5 50. (1 
15.0 .022! 
11.4 2.1225 
23.4 66.4225 

b 138.0625 
13 1.5625 
b l 138.OC25 

0 
0 
0 
r 
0 
0 
r 
0 
n . 
c 
0 
n ? 
0 
0 
0 

Aritl. Mean: 15.15 Std. De;.: 21.36273 

Upper 95; confioence linit on mean: 21.58146 
Reoresentative 
Concent rat ioe: 21.58141 
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UPPER 95% CqNFIUENCE LIHIT ON THE ARITHMETIC HEAh 

Enter Cneaical: Caamlun 
Enter Matrix: Current Grounduater--Filtered 

Enter nunoer of samoles: 15 
Degrees of Freedon: lb 

Enter samoie results luse l/2 CRDL for non-aetectsr 

Sample NC. 
e--mT-me-- 

1 
2 
3 
4 
5 
6 
1 
8 
9 

1C 
11 
12 
13 
lb 
15 
16 
l? 
18 
19 
20 
21 
22 
23 
24 
71 6. 
2t 
?I 
28 
29 
3r 

Sanple Results 
__emewme--mm-e 

.5 

.5 

.5 

.5 
2.8 
91 
.5 
.5 

1.9 
.5 
.5 
r 

:; 
.5 
.5 

[Xi-XbaW2 
------e----- 

39.4384 
39.4384 
39.138b 
39.1384 
15.8bOb 

1093.008 
39.438b 
39.1381 
23.8141 
39.13ib 
39.138b 
39. (381 
39.138b 
39,438b 
39.4384 

r 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
r 
0 
0 
0 

Arith. Mean: 6.18 Std. Dev.: :3.30831 

Upcter 95; ccnfiaence limit on mean: 19.68903 
Reoreseetatlve 
Concentratioe: 19.68903 



UPPER 952 CONFIDENCE LIMIT ON THE ARITHMETIC UEAE 

Enter themica!: Cakiun 
Enter Matrix: Current Grounduater--Filtered 

Enter nunber of SiNfIles: 15 
Degrees of Freedon: lb 

Enter sanple results (use 112 CRUL for nan-detects; 

Sanple Ho. 
-mmem-e--m 

1 . 
2 
3 
4 
,5 
6 
T 
8 
9 

10 
11 
12 
13 
lb 
15 
16 
17 
16 
19 
20 
21 
?? 
23 
24 
9: 

ii 
27 
2e 
29 
30 

Samule Results 
___me-mmmm-mm- 

a310 
31100 
53111 

13300 
6920 
6230 
5620 
5b90 
7485 
639C 
6350 

11200 
2130 
5190 
5205 

[Xi-AoarP? , 
-meem--T---- 

lb6280?5 
5.2465ei 
8149122. 
26061428 
1624175. 
3859915. 
6628908. 
1315222. 
503626.8 
3256822. 
3bO2795. 
9032028. 
29862582 
9028022. 
8938101. 

0 
0 
r 
I! 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Arlth. Hear,: 6144.667 Std. Oer.: 6850.176 

Upoer 95t ccefwence lmt on mean: 11988.5b 
Reuresentstive 
Concentratics: 1143i.Jb 
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UPPER 95% CONFIIiE!itE LiHI? ON THE ARITHIETIC lIEAh 

Enter Cnenicai: Chroniun 

---.- 

Enter Matrix: Current Crounduater-Filtered 

Enter nunber oi saneies: 15 
Degrees of Freeaoa: 14 

Enter sample results (use 112 CRDL for non-detectsi 

Sample ho. 
~--~~~c~~- 

1 
2 
3 
b 

5 
6 
7 
8 
s 

10 

11 
1: 
13 
11 
15 
16 
11 
18 
19 
20 
21 
2? 
23 
21 
25 

‘2 
,2i 
2e 
29 
30 

Sanpie Results I Xi-Xbar Vi 
~~~~~~-~~--~-- me--mm------ 

32.35 502.955b 
1 35.08588 

56.7 2188.051 
4 35.08583 
4 35.08588 
1 35.08588 
b 35.08588 

11.e 3.521819 
1 35.085!E b 35.08588 

4 3f.0858~ 
1 35.0858E 
b 35.085Ei 
4 35.08588 
4 35.08588 

0 
t 
0 
c 
0 
0 
r 
r 
c 
0 
c 
0 
0 

.!I ‘. 
0 

Arith. Mean: 4.92333: Std. Deb.: lL91Tl9 
ReDresentatlve 

Upper 951 confioence limit on near!: 18.1853! Concentratlo?: 18.18535 



UPPER 952 CONFIDENCE LIUIT ON THE ARITH!lETIC HEAC 

Enter Chenicr!: Copper 
Enter Ilatrix: Current Grounouater-Fi ltered 

Enter number of samples: 15 
Degrees of Freeaon: lb 

Enter saeple results luse l/2 CRDL for non-detects) 

1 
2 
3 
b 
5 
6 
1 
3 
9 

10 
11 
12 
13 
lb 
15 
16 
11 
l? 
19 
20 
21 
77 .‘ 
71 
ii 
25 
26 
2! 
2e 
2s 
3c 

b 
1 
1 
1 

2.3 
1 . 
1 

3.1 
3.25 

1 
1 

6.3 
1 

1.55 

Arith. Hean: 2.b33333 Std. Deb 2.093158 

UpDer 95% confioence lini: on mean: 3.592601 

2 .b5bbbb 
2.054411 
2.034444 
2.05bbbb 
.o1????8 
I li???7e 
? .05bbbb 
sbbbbbbb 
a6669411 
2.051441 
2.05bbbb 
2.051444 
lb.95111 
2.054114 
?6.18028 

0 
0 
0 
0 
0 
r 
c 
0 

Representative 
Concentration: 3.592601 





UFPEli 952, CGHFICENCE LIlIT ON THE ARITHIETIC UEAR 

Enter Cnemlcs1: lead 
Enter Hatrlx: Current Grounduater--Filtered 

Enter numer of samples: 15 
Degrees of Freeoom: 14 

Enter sanpie results iuse I/2 CRDL for non-oetectsi 

2 
3 
4 
5 
6 
7 
3 
9 

10 
11 
12 
13 
11 
15 
16 
11 
13 
1E 
2G 
2i 

22 
12 . . 

2r 
:; 

;a* 

?i 
2 
29 
30 

Sample Results 
-------m-msase 

s 
.5 
.5 
.5 
.5 
r, *. 
t .” 

.5 
c II 
I .” 
5 

.5 
I * i 

.5 
4 *. 

Arm. Hear.: -9666667 Std. De;.: 1.42009b 

uper 95; confioence lmt on mew: !.E5316T 
Aecresentatlve 
Concentratlos: 1.663167 



UPFEA 952 CDNFIGERCE LItlIT ON TtiE ARITHHET!C HEAh 

Enter Chenitzi: nagneslun 
Enter Hatrlx: Current Grounowater--Filterec 

Enter nunber of samples: 15 
Degrees of Freedom: lb 

Enter sanule results (use l/2 CRDL for non-aetectsi 

2 
3 
4 

5 
6 
i 
3 
9 

16 
11 
12 
13 
lb 
15 
16 
IT 
16 
19 
20 
21 
22 
23 
24 
25 
26 
2? 
te 
2s 
3D 

Sanple Results 
---‘---------mm 

1600 
8330 
406 

1270 
1320 
1660 
1410 
136D 
212c 
1910 
152D 
2320 
22.5 
1300 
1205 

(Xi-rEarIt: 
~~~~-~--~~~- 

82694.59 
41501941 
963473.1 
381388.6 
322131.9 
51186.59 
228069.9 
218326.6 
5bD25.25 
503.25bb 
135105.3 
242490.6 
341841b. 
3b5234.6 
465891.3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: 1861.922 

2918.161 

Arm. Mean: 1661.561 Std. Dev. 

Upuer 951 conflaence liait on mean: 
Reuresentatwe 
Concentration: 2911.?6? 



UFPER 95% C!lHFIDEECE LIlIi C/i THE AEITHKTIC HEAh 

Enter Chenicc!: Manganese 
Enter Hatrw Current Groundmater--Filteree 

Enter nmer of samles: 15 
Degrees of Freedom: lb 

Enter samie results [use l/2 CR01 for non-aetects) 

Sanule NC. 
---------i 

1 
2 
3 
4 

5 
6 
7 
3 
9 

1” 
1; 
I? 
13 
lb 
15 
16 
11 
18 
tc 
20 
21 
22 
23 
2r 
25 

‘26 
2? 
2e 
25 
30 

Arltn. ilear.: 53.183:; 

Salnole Results 

5.9 
42.1 
1.2 

r. (1 
21.2 
16.5 
35.b 
2.5 
3.2 
5x 

K ** 
62.5 
1.6 
!.9 

22.15 

Std. hi.: 

(Xi-Xbar Jtr2 
----emeemm__ 

2292.814 
122.8103 
2165.001 
2839.114 
1061.614 
1390.017 
331.9b65 
2629.980 
Xl ,840 
268548.5 
2839.111 

216.5803 
2123.100 
2105.280 
lDDD.668 

0 
0 
0 
0 
0 
c 
t 
0 
0 
c 
0 
0 
0 
0 
0 

ibb.6549 

Upoer 951 ccnfloence !lnl: en ae:a: 133.898! 
Rewesentative 
Coacentrati06: 133.8995 

- 



UPPER 952 CONFIOEHCE LMT ON THi AP.ITH!!E?IC UEAE( 

Enter Cneblc?!: Potassluc 
Enter Hatrx: Current Groundmater--Filtered 

Enter nuaber cf samples: 15 
Degrees of Freeaom: lb 

Enter sanple results (use 1!2 tRDL for non-oetectsl 

Saaple No. Sample Results 
__-_____-- 

1 
2 
3 
1 
c 

; 
1 
8 
9 

1D 
11 
12 
13 
lb 
15 
16 
1T 
18 
19 
2D 
21 
22 
23 
24 
25 
26 
2; 
2D 
29 
30 

---------m-m__ 

5130 
4410 

12000 
15ec 
55QD 
1100 
4800 
8050 
1160 
181C 

353DD 
1800 
6260 

12hDD 
3850 

[Xi-lbarPt2 
--m-mm-m-m-- 

3534400 
6160000 

24900100 
29484900 
2280100 

34928100 
4884lQQ 
1081600 

34222500 
21Q~QQQC 
8.0032e8 
21144100 

5625DU 
29052100 
9985600 

0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 

Aritn. Heir: 1010 Std. Oev.: 8603.09D 

UuDer 951 confinerice linit on mean: 11?14.11 
Representative 
Concentratlce: 



UPPEE 96X C9HFIDEKE LI!lIT 01; iii! AEIluHETIC HEAK 

Enter Chew!* 
’ 

Seieniun 
Enter Matrix: Current Grounoweter-Fi lrere: 

Enter number of ssngles: 15 
Degrees of Freedor: lb 

Enter saro!e results Iuse t/2 ERQL for non-eetects) 

SariDIe ho. 

1 

; 
4 
5 
6 
1 
3 
9 

11 
11 
12 
13 
14 
1' I 
16 
l? 
18 
14 
20 
21 
2? 
23 
21 
25 
26 
27 
22 
29 
'30 

Arith. Hesn: a6733332 Std. Del.: .6113171 

.5 
s 
.5 
.5 
.5 
I I. 

.5 
.5 
i .I 
I. ." 

-5. 

.5 

3.1 
.5 
c .* 

.D3QQ44b 
.0300414 
.030044b 
.030044b 
.0300444 
.030044b , 
.0300444 
.03QQbbb 
.0300444 
.0300444 
.0300444 
.03004bb 
5.888711 
.03004bb 
.!XQQbbb 

c 
0 
5 
0 
0 
0 
0 

hoer 952 ccnfioence linlt on ae3n: l.DG131 
Re3resentatlve 
Concentretm: 1.0451~; ." 
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UFPER 95% ,CDNFIDEliSE LIHIT OR ThE ARITHMETIC HEAh 

Enter Chenwl: Sodium 
Enter Matrix: Current Grounouater--Filtered 

Enter number of samnles: 15 
Degrees of Freedon; lb 

Enter sample results IUSP. i/Z CRDL for non-detects) 

Sample No. 
-_________ 

1 
2 
3 
4 
5 
6 
7 

e 
9 

10 
11 
1’ L 
13 
lb 
15 
16 
11 
16 
19 
20 
21 
22 
23 
?b 

25 
26 
27 
26 
29 
30 

Saanle Results [Xi-XbarPu2 

16450 
4QQQQ 
21200 
16900 
18100 
19500 
159QD 
192QD 
128DD 
1550” . 
416QC. 
12100 

230000 
18lQC 

136000 

6.1818e8 
6265618. 
4.5383e8 
6.5553e8 
5.666Qe8 
5.2915e8 
T.QTlbeE 
5.4305e8 
8.8229eE 
5.1616e6 
816011.1 
9.2436e3 
3.516elD 
5.666Qe8 
8.1416e9 

0 
0 
0 
c 
0 
0 

0 
0 
c 
0 
0 
0 
0 
a 

Arith. Hear: b’kD7 7: L. I.“. Std. tier.: 60348.86 

boner 951 ccnfioence iinit on mea:: ?5926.1b 
Reoresenr3tive 
Concentration: 



UPPER 95X CONFIDENCE LIMIT OR ii-2 ARITHRET!C HEAh 
---. 

Enter Chemical: Thallium 
Enter Matrix: Current Grounduater-Filtered 

Enter nunber of smples: 15 
Degrees of Freedole: lb 

Enter sanpie results (use l-/2 CRDL for non-oetects! 

Sanple No. 

1 
2 
3 
4 
5 
6 
7 
3 
9 

1D 
11 
12 
13 
14 
1c 
1; 
11 
18 
19 
21 
21 
22 
23 
24 
25 
25 
27 
28 
29 
30 

Sanole Results 
~~--~---~~~~-~ 

.15 
1 

11,l 
.5 
.5 
.5 
c .” 

.5 

.5 
6 *.. 

.5 

.5 
1.7 
.5 
,5 

(Xi-RbarW2 
~~~~~~~~~~~~ 

.9135111 

.5426118 
236.0320 
1.529341 
1.529341 
1.529344 
1.529344 
1.529344 
1.5293b4 
1.5293bb 
1.529344 
1.529344 
iOQ13444 
1.529344 
1.529344 

0 
0 
0 
0 
0 

Arith. Heae: l-/36661 Std. Dev.: 1.262565 

Upper 9ft ccniloence llnit on nesn: b.D?7b3! 
ReDresectative 
Concentratiot: b.O9Tb?l 



UPPER 95% C’IRFII!E!CE !IMIT OH itiE ARIit!#iT!C MEA!i 

Enter Chemlcai: Vanadium 
Enter Hatrir: Current Grounouater--Filtered 

Enter numoer of samules: 15 
Degrees of Freedom: 14 

Enter samole results Iuse 112 CRDL for non-oetects) 

SamDle No. 
--m-mmm--- 

3 
9 

If 
11 
12 
12 
1: 
15 
I6 
11 
1E 
19 
20 
21 
22 
23 
?C 
2: 
?I 
2: 
2.0 
29 
36 

Sanole Results 
~~~-~~~~~----- 

2 
2 
2 
2 
2 
2 
2 

E,l 
2 
2 
2 
2 

34.3 
2 

9,e 

(?I-Xbar Wi 
m-mwws------ 

9.4864 
9.4864 
9.4864 
9.4864 
9.4864 
9.486b 
9.4861 
9.12Db 
9.486b 
9.4864 
9,486b 
9.4864 

853.8084 
9.4864 

22.2184 
0 
0 
0 
0 
0 
0 
c 
0 
n . 
c 
c 
0 
E 
0 
0 

Arith. Hece: 5.0.0 Std. Dev.: B.441502 

UpDer 951 ccnfioenra iimit on neat: 9.758536 
Rooresentative 
Concentratica: 9.159536 



Enter Cnemlczl: Zicc 
Enter Mawr.: Current Groonawater--F 

Enter numcier of samrrles:. 1L 
Degrees of Freeoom: 13 

Enter sarroie results IUSE i/2 CRD: ior non-oetectsi 

Sanoie No. Samole Results 

1 . 
2 
3 
4 
5 
6 
7 
8 
4 

16 
11 
1: 
r: 

;i 
15 
1E 
17 
1E 
14 
2; 
21 
22 
23 
24 
25 
25 
.27 
2E 
29 
3! 

16.5 
46.1 
33.5 
29.7 
16E 
7 - 

2;:; 
lE.75 

5.1 
9.05 
19.85 

175 
19.35 

80 

Ar:th. Hear: 52.98571 St?,. Dev. 5!. 10964 

l?‘l 207 
4;:4;3oe 
373.6931 
542.2245 
13228.2? 
2050.79t 
712.0459 
131’ c2i “)I 
2293.042 
1554.53~ 
lC9! ,976 
!5629.57 
113!.36! 
723.771E 

0 
0 
0 
0 
0 
0 
.o 
0 
0 
c’ 
1 
c 
0 
0 
0 
c 

Upper 959 ccniiaence 1im:t on meat: 85.95433 
Ceoresentative 
Concentratioe: $5.95433 
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RISK ASSESSMENT SPREADSHEET L DIRECT OERMAL CONTACT WITH SO11 

SIIE NAME: BETHPACE 
LOCATION: BETHPACE, NY 
DATE: AUGISEIP, I991 

EXPOSURE SCENARIO NUMBER I: SURFACE SOIL SITE I, ADULT EMPLOYEE 
---...--...--.---.-----..-----------------------------------------------------~--------------------------------------------------------------------- 

RELEVANT EQUAlIONS: DEK : (C I SA x If x A83 x Ef x EDI/lBU x AT x I.1 x lE61 

____________._____~_____________________------------------------------------------------------------------------------------------------------------ 
ASSUMPTIONS: ADULT: 

c : CONCENTRATION IN SOIL IMClKCl 

SA : EXPOSED SURFACE AREA Of SKIN (SP CM/DAY]: 2950 

Af : ADHERENCE FACTOR IMGlSQ Clll: 1.45 

AES : ABSORPTlON FRACTION: 
IDECIMAL fRACTIONI 

vocs: 
BNASIPESIICIDES: 
PCBS: 

.1 
#D5 
.03 

EFI : YOUTH EXPOSURE FREQUENCY IDAYSlVEARl 0 
Ef2 : AOULI EXPOSURE FREQUENCY lDAYS/YEARl: 30 
ED : ADULT EXPOSURE DURATION (YEARS): 25 
BYI : RODY HEIGHT ADOLESCENT IKGI: 0 
BY2 : BODY WEIGHT ADULT IKGI: 10 
AT : AVERAGING TIME (CAYS/Y’AR)’ 365 
LT : LIFETIME IYEARS!: 70 

DETERMINE CONVERSION FACTORS: 
DEX : lCl:[lMG/lOOO UCI$‘SA SQ CMl:lAf HG/SQ CWl:~ABSl~lEf DAYS/YEARl/lAl DAYS/YEARl/lBYl KGl/ll KG/lES WC)* 

DOSEyouth : (CflI~lC]~lABS) CFI : 0 : ED ANG 11 ARE USED FOR CARCINOGENIC RISK CAlCULATlON ONLY. 
DOSEadult : (CfZI*(C)*IABS) Cf2 = s.o23e-9 (NOT USED IN CONVERSION FACIORS~ 



. 

RlSK ASSESSMEl SPREADSHEET - DIRECT OERUAL CONTACT WITH SOIL IPACE 1gOl 
BETHPAGE 
EXPOSURE SCENARIO NUMBER 1: SURFACE SOIL SITE I, ADULT EMPLOYEE 
CAlCULATE DOSES: 

AgSDAPTION YOUTH ADULT TIME-YEIGHTED 
CHENICAL C lUG/KGl FRACTION DOSE (NG/KG/DAY 1 DOSE lUG/KG/DAYl DOSE IltGlKGlOAVl 

. Tetrachloroethene 21.4 
lrlchloroethene I.4 
EislZ-ethylhexyllphthalate 119 
Butylbenzylphthalate 180 
Acenaphthene ‘. 53 
Anthracene 66 
Benzialanthracene 439 
Benzolblfluoranthene 515 
genzol k If luoranthene 477 
Benzoig,h,ilperylene 350 
genzolaloyrene 502 
Chrysene 413 
Dibenzfa,hlanthracene I50 
f luoranthene 631 
f luorene 44 
Indeno(I,2,3-cdlpyrene 349 
Naphthalene 53 
Pyrene 193 
Chlordane 240 
(,I’-DDl 110 
Arsenic 33100 
Barium 46600 
Cadmium 0 
Chroriun IV11 49100 
Copper 0 
lead 0 
Nanganese 0 
Nercury 0 
Nickel 16100 
Silver 3508 
Vanad i urn 30400 
Zinc 0 
Cyanide 32DO 
Aroclor-1248 7300 
Phenanthrene 554 
(,I’-DOE 210 

-05 
.D5 
.D5 
.os 
-05 
-05 
.D5 
.DS 
.D5 
.D5 
.D5 
.05 
*OS 
.05 
.05 
.05 
-05 
.05 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.03 

.05 

.D5 

1.316e-6 4.915e-9 
J.llle-9 1,32le-9 
4.495e-0 1.605e-8 
4.52De-6 I.S14e-g 
1.331e-8 4.153e-9 
1.657e-8 5.91!e-9 
I. IDZe-7 3.!37e-0 
I .444e-1 5. Isle-8 
l.l98e-7 4.278e-(I 
B.Nte-8 3.139e-8 
I.26le-7 4.502e-8 
I. IMe- 4.242e-8 
3.767e-8 1.345e-8 
2.102e-1 7 .SOle-8 
I. lD5e-6 3.!46e-9 
8.764e-8 3.130e-8 
1.33le-8 4.753e-3 
1 .ttle-1 1.112e-8 
6.027e-8 2.153e-8 
4.269e-8 I .525e-8 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

l.ltOe-6 4.251e-7 
1.39le-7 4.96!e-ll 
6.78Oe-8 2.422e-8 

0 0 
0 0 
0 0 
0 0 

RFD CSF 
lllG/KG/DAYl (KG-OAY/HG) 

le-2 

2e-2 
-2 

.06 
.3 

5,le-2 
l.le-2 
1.4e-2 

1.6615eD 
1.61 

7.59e-I 

11.5 
.0506 

12.765 
.04 
.04 

2.666 
(e-3 

.03 
.ODOD6 
.DOOS 
le-3 

-05 
5e-4 
5e-3 
le-2 

1.4e-3 

.0003 
2e-2 
,003 
le-3 
te-I 
Ze-2 

2.!e-2 
5e-4 

1.3 
.34 

7.1 

3.4e-1 



________________________________________------------------------------------------------------------------------------------------------------------ 
RISK ASSESSMENT SPREADSHEET DIRECT D{RMAl CONTACT YllH SOIL IPACE THREEI’ 
BETHPACE 
EXPOSURE SCENARIO NUMBER 1: SURFACE SOIL SITE I, ADULT EMPLOYEE. 
OElERMlNE HAZARD INDICES All0 CANCER RISK 

HAZARD INOEI HAIARO INDEW CANCER RISK 
CHEWIClt YOUTH ADULT LlFETiHi 

letrachlaroethene 0 1.375e-6 2.5le-IO 
lrichloroethene 0 0 l.Ne-II 
gisl2-ethylhexyllphthalnte 0 Z.ZbEe-6 2.25e-10 
gutylbenzylphthafate 0 2.260e-7 0 
Acenaphthene 0 2.216e-7 0’ 
Anthracene 0 5.525e-8 0 
qenzlalanthracene 0 0 6.565e-8 
genzolblfluoranthene 0 0 6.303e-6 
genzofkffluoranthene 0 0 3.2b7e-6 
Benzolg,h,rIperylene 0 0 0 
genzolalpyrene 0 0 5.176e-I- 
Chrysene 0 0 2.lbTe-9 
Oibenzfa,hlanthracene 0 0 l.Tlle-I 
Fluoranthene (1 5.255e-6 0 
Fluorene 0 2.762e-7 0 
lndenol I ,2,3-cdlpyrene 0 0 6.351e-6 
Naphthalene 0 3.321e-6 0 
Pyrene 0 6.636e-6 0 
Chlordane 0 l.O05e-3 2.796e-6 
b,b’-001 0 6.53Re-5 5.16be-9 
Arsenic 0 0 0 
Barium 0 0 0 
Cadmium 0 0 0 
Chromium (VI) 0 0 0 
Copper 0 0 0 
lead 0 0 0 
Hanqanese 0 0 0 
Rercury 0 0 0 
Nickel 0 0 0 
Silver 0 0 0 
Vanadium 0 0 0 
Zinc 0 0 0 
Cyanide 0 0 0 
Aroclor-1248 0 0 3.273e-6 
Phenanthrene 0 0 0 
1,1’-ODE 0 0 8.233e-9 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

----_-------__--________________________~ ._____--_--- 

TOTAL 0 l.llOe-3 1.272e-6 
----_-.___________--____________________--~-~-~~~-------------------~~---~---~-~~---------~---------~---~~-~--~------~-~~-----------.--------------- 



- 



RISK ASSESSMENT SPREADSHEET - DIRECT DERNAL CONTACT YIlH SOIL (PACE TN01 
BETHPAGE 
EXPOSURE SCENARIO NUMBER 2: SURFACE SOIL SllE 2, AOULI ENPLOYEE 
CALCULATE OOSES: 

ABSORPTION YOUTH ADULT 
CHEUICAL C fUG/KGl FRACTION DOSE IMG/KG/OAY) DOSE IHGIKCIDAY I 

TINE-YEIGHTEO RFD CSF 
DOSE IMG/KG/DAV) IMGIKGIDAYJ IKG-DAY/MGl 

loluene 
Trlchloroethene 
Chloroform 
Brsl2-ethylhexyllphthalate 
Butylbenzylphthalkte 
Acenaphthene 
Anthracene 
Benzlalanthracene 
Benzolblfluoranthene 
Benzolkffluoranthene 
!enzolq,h,i)perylene 
Eenzofalpyrene 
Chrysene 
Dibenzla,hlanthracene 
Fluoranthene 
Fluorene 
IndenofI,2,3-cdloyrene 
Naphthalene 
Pyrene 
Arsenic 
Cadalum 
Chromium IVI) 
Copper 
lead 
Nickel 
Silver 
Vanadium 
Zinc 
Cyanide 
Aroclor-1216 
Phenanthrene 

2.8 
2.25 

188 
354 
276 
314 
446 
411 
454 
305 
463 
433 
210 

1091 
221 
313 
186 
815 

6400 

12aooo 
61200 

0 
7600 
620 

32200 
0 

1500 
I900 
1011 

,1 0 
.1 e 
.I 0 

.05 0 
505 0 
.05 0 
.05 0 
.05 0 
-05 0 
.05 0 
.D5 0 
.05 0 
.05 0 
.05 0 
.05 0 
.05 0 
.05 0 
.05 0 
.05 0 

0 0 
D 0 
D 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

.03 0 

.D5 0 
0 
0 
0 
0 
0 

0 

0 

I. 406e-9 S.OZe-ID 
I. 13De-9 (.Ole-IO 
S.DZe-lD 1.79e-IO 
4.721e-8 I .686e-8 
8.9!0e-8 3.!75e-0 
6.981e-8 2.493e-8 
7.885e-8 2.816e-8 
1.120e-1 1.000e-8 
I .032e-7 3.686e-8 
l.llDe-7 1.072e-8 
7.659e-8 2.735e-8 
I. 163e-7 4.153e-8 
1 .D67e-7 3.883e-8 
5.271e-0 I .883e-8 
2.7lOe-7 9.765e-6 
5.55De-6 I .!82e-8 
7.860e-8 2.807e-8 
l.Slle-0 1.66Be-8 
2.011e-7 7.3lOe-8 

D 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
D 0 
0 0 
D 0 

2.863e-7 l.O22e-7 
2.611e-7 9.336e-8 

D 0 
0 0 
0 D 
0 0 
0 0 
D D 
0 0 
D 0 
D 0 

2e-1 

le-2 
2e-2 

.2 
.D6 

*3 

l.le-2 
6.le-3 
t-be-2 

1.6615eO 
1.61 

7.5!e-I 

11.5 
.0506 

12.765 
.01 
-04 

2.668 
le-3 

.03 
le-3 
Se-4 
5e-3 
(e-2 

l.be-3 
2e-2 
.DDJ 
le-3 
2e-1 
2e-2 

2.9e-2 
l,leO 



HAZARD INOEA HAZARD INDEX CANCER RISL 
CHEMICAl YOUTH ADULT LIfETINE 

Toluene . . 0 l.O32e-9 -0 
Trichloroethene 0 0 l.ue-12 
Chloroform 0 
BisiZ-ethylhexyljphthalate 

5.023e-8 I.O9e-12 
Q 2.361e-6 2.36e-IO 

Eutylbmylphthalate 0 6.615e-1 0 
Acenaphthena Q l.l6te-6 0 
Anthracene 0 2.628e-1 0 
Benzialanthracene 0 0 6.610e-6 
Benzoiblfluoranthene Q 0 5.93Se-8 
Benzoiklfluoranthene Q 0 3.091e-8 
Benzolg,h,ilperylene Q 0 0 
Benzoialpyrene 0 0 A.l15e-1 
Chrysene 0 0 1.965e-9 
Oibenzia,hlanthracene 0 0 2.40te-1 
Fluoranthene 0 6.849e-6 0 
Fluorene 0 1.381e-6 0 
Indenoll,2,3-cdlpyrene 0 0 1.190e-6 
Naphthalene Q l.l66e-5 0 
Pyrene Q 6..922e-6 0 
Arsenic Q 0 Q 
Cadmi UI Q 0 0 
Chromium (VI1 Q 0 0 
Copper Q 0 0 
lead 0 0 0 
Nickel Q 0 0 
Silver Q 0 0 
Vanadium Q 0 0 
Zinc Q -0 0 
Cyanide 0 0 0 
Aroclor-1266 0 0 1.013e-1 
Phenanthrene Q 0 0 

0 0 Q 
0 0 Q 
0 0 Q 
0 0 0 
Q 0 Q 
Q 0 0 
0 0 0 
0 0 Q 
0 0 Q 

________________________________________------------------------------------------------------------------------------------------------------------ 
RISK ASSESSNEHT SPREADSHEET - DIRECT DEANAL CQRTACT YITH SOIL (PACE THREE) 
BETHPAGE 
EXPOSURE SCENARIO NUMBER 2: SURFACE SOIL SITE 2, ADULT EMPLOYEE 
DETERMINE HAZARD INDICES AND CANCER RISK 

TOTAL 0 3. tO3e-5 1.139e-6 

- 





. 

PIZb. ASSEjSL’l’l’ S’FEkCSdEtl - EIOECT EEcYkL COltTACT Yllk SOIL IPACE 110) 

BEII!P4CE 
E!FOS!PE SCEW’!!l W6E” ?, %PC4CE SOI! SITE 3. !C:tT YPt!Y:EE 
:::;t!l:!E CClES 

4RSORFTIO’I YOUTH 4OllT TIME-YEIGHTEC RFD 
Crl”I’a. c ‘ur,,L;’ fPA:TlOV EOSE IHG,‘I.G!C~~ 1 C^SE ~MS:bG,‘C4Vl DOSE IPG;IG!OAYI IMG’WDAYI 

CSF 
I I.G-DAY/K! 

f:lgene 
Crlorofx? 
Blsl2-ethylhexyl Iph;ialate 
Cl-n-buty!oh!haIe:e. 

Qutylbenzylchthalats 
Dlmeth)lpnthalate 
Acenaohthene 
An!hratere 
Ben:lalanthracene 
Eenzolklfi~oranthene 
Benzolllfiu:r3ntke~e 
Eenzaig.h.~Ioar~~ene 
Ben:01 a Icyr?“e 
Chrysene 
Fluwanthene 
Fluorene 
lndeeol I .i.!-cd’oyrele 
Pyrene 
rrcclcr-1254 
llrsenlc 
Ear I JB 
Berylllun 
Cadmium 
Chronic- I:11 

Cccoer 
Lead 
Manganese 
Mercury 
Nlciel 
Silver 
iranadiun 
Zinc 
Cyanide 
4roclar-1249 

1209 
34:1 
SC9 
190 
IL0 
446 
617 
115 
957 
535 
lad 
719 

1252 
:30 
59E 

1652 
530 

26100 
162CO 

I!00 

2580?0 
4co”cc 

0 
2!C 

c 
0 

69OCO 
0 

2300 
630 

.I 

.I 
.c5 
.05 
.D5 
.05 
.05 
.G5 
.Q5 
.cs 
.15 
.c5 
.05 
.D5 
.05 
.05 
.Q5 
.05 
.03 

c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.Q3 

0 

P 
0 

0 

0 
0 

0 
0 

0 

0 

2.411e-? 1.51e-IO 
5.32~10 1*79a-lQ 
3.26Qe-7 l.l64e-1 
9.538e-8 3.049e-8 
1.216e-7 4.556e-8 
l.lTle-8 I. IQle-1 
l.Olae-8 1.435e-6 
I. 120e-7 4 .OOOe-1 
1 .SQOe-1 5.113e-8 
I. 796e-7 6.122e-E 
2.152?-7 1.686e-8 
I .59le-7 5.;01e-1 
I .969e-7 1 .C32e-8 
l.E56e-1 6.628e-1 
2.642e-1 9.1!5e-1 
4.520~1-1 1.6lk6 
I .45ie-1 5.202e-9 
?.611e-1 1.311e-7 
T.?15e-9 ! .!52e-1 

0 0 
c 0 
0 0 
c 0 
Q 0 
0 0 
0 0 
Q 0 
0 0 
C Q 
0 0 
0 0 
Q 0 
0 0 

1.251e-1 1.166e-8 
0 0 
[I 0 
Q 0 
0 0 
Q 0 
0 0 

2e-I 
le-2 
2e-2 
le-I 

-2 
I 

.Q6 
*3 

.01 

.01 

.03 

le-3 
.c5 

Se-3 
5e-4 
Se-3 
be-2 

1 .te-3 
.I 

.OOQ3 
2e-2 
.003 
le-3 
2e-1 
2e-2 

6,le-3 
l.be-2 

1.66iSeQ 
1.61 

1.59e-I 

11.5 
.0505 

2.sa 

7.i 

1.3eE 

7.7eC 



: 

.I 



. 

_____________---_-_------------------------------------------------------------------------------------------------------------------------------------------ 
RISK ASSESSMENT SPREADSHEET - INCIDENlAL INGESTION OF SOIL 

SITE NANE: BETHPAGE 
LOCAlION: BETHPAGE, NY 
OAlE: AUG/SFPl, 1991 

HAZARD INDICES AND INCREMENIAL CANCER RISKS ARE CAlCULAlEO BY THIS SPREADSHEET. 
. EXPOSURES THROUGH PICA INGESTION ARE CONSIDFRED. 

ASSUNPTIONS ARE OUllINED EELOH. 

EXPOSURE SCENARIO.NUMBER I: SURFACE SOIL SITE 1, ADULT ENPLOYEES 
-----_---------_--------------------------------------------------------------------------------------------------------------------------------------------- 

REFERENCE: EPA, DECENBER 1369 

RELEVANT EQUATION: IEX : (C x IR x Fi x EF x EDl/lBH x 11 x 365 x lE6) 

YHERE: C : NEAN CONCENlRAIION IN SOIL SAMPLE (MG/KGl 
IA : SOIL INGESlION RATE ING/EVENlI 
EF : EXPOSURE FREQUENCY (EVENTS/YEAR) 
Fi : FRACTION FROM CONIANINATED SOURCE 
ED : EXPOSURE DURAIION (YEARS) 
BY : BDDV MElGIll IKGI 
11 : LIFEIINE (YEARS) 

________________________________________--------------------------------------------------------------------------------------------------------------------- 

ENlER INPUT PARAMETERS: 

ADULT: YOUIH: 

IR: 50 IR: D 

EF: 30 EF: 10 

Fi: .I Fi: .1 

ED: 25 ED: 0 

BN: 10 BY: SD 
11: 10 11: 0 

DElERNlNE CONVERSION FACTORS: 
ADUll: YOUTH: 

CF: 5.611e-9 IAVG ANNUAL DOSE1 CF: 0 ( AVG ANNUAL DOSE) 



RISK ASSESSWENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL IPAGE TWO1 
BETHPAGE 

b EXPOSURE SCENARIO NUNBER I: SURFACE SOIL SITE I, ADULT FIlPtOYEE$ 
CAlCUlAlE DOSES: 

\ CHEMICAL C fMG/KGl 

letrachloroethene 

! lrichloroethene 
BlslZ-ethylhexyliphthalate 
Rutylbenzylphthalate 
Acenaphthene 
Anthracene 
Renzialanthracene’, 
Eenzofblfluoranthene 
Benzof k If luorantbene 
Benzofg,h,ilperylene 
Renzolalpyrene 
Chrysene 
Dibenzia,h)antbracene 
Fluoranthene 
Fluorene 
lndenol1,2,3-cdlpyrene 
Naphthalene 
Pyrene 
Chlordane 
4,4’-DDl 
Arsenic 
Bariun 
Cadmium 
Chroniun IV11 
Copper 
lead 
Nanganese 
Nerciry 
Nickel 
Silver 
Vanadium 
Zinc 
Cyanide 
Aroclor-1246 
Phenanthrene 
4,4’-DDE 

.0214 

.Dt’l4 
,119 
-16 

,053 
.066 
.439 
.515 
,411 
.35 

.5D2 
,113 
.15 

.a31 
,044 
,349 
.053 
.793 
.24 
*II 

33.1 
46.6 

0 
49.1 

0 
0 
0 
0 

16.1 
3.5 

30.4 
0 

3.2 
1.9 

,554 
.21 

YOUTH ADULT 
DOSE (RG/KG/OAY 1 DOSE lNG/KG/DAYl 

0 
0 
0 

.O 
0 
0 

‘0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

l.Sle-IO 
4.3te-11 
1 .D51e-3 
I .OSle-9 
3.Ile-IO 
3.61e-IO 
2.51le-9 
3.316e-9 
2 .WOe-9 
2.055e-9 
2.94le-9 
2,llle-9 
B.Ele-IO 
4.914e-9 
2.58e-10 
2.049e-9 
3.11e-10 
4.656e-9 
1.409e-9 
t.t6e-10 
I .943e-1 
2.136e-7 

0 
2.863e-1 

0 
0 
0 
0 

3.452e-8 
2.055e-8 
1. TBSe-1 

0 
1.619e-6 
4.638e-tl 
3.252e-9 
1,585e-9 

0 
0 
0 
0 

TIME-WEIGHTED 
DOSE lRG/KG/DAYI 

5.15e-11 
1.55e-11 
3.lSe-10 
3.lle-10 
l.lle-10 
1.38e-IO 
3.20e-10 
1.206e-9 
1 .QOOe-9 
1.34e-10 
l.O53e-9 
9.92e-10 
3.15e-10 
1.?55e-9 
9.23e-11 
1.32e-10 
l.lle-10 
I .663e-9 
5.03e-10 
3.56e-10 
6.94Oe-8 
9.llle-6 

.O 
1 .D29e-1 

0 
0 
0 
0 

3.316e-6 
1,33te-9 
6.314e-6 

0 
6.11De-9 
I .656e-8 
I. 1626-9 
5.66e-10 

0 
0 
0 
0 

RFD 
tMG/KG/DAYl 

le-2 

2e-2 
*2 

.06 
<3 

CSF 
f KG-OAY ING I 

5.le-2 
l.le-2 
l.le-2 

l.6615eD 
1.61 

1.53e-I 

11.5 
.0506 

12.165 
-04 
-04 

2.666 
de-3 

.03 
.OODO6 
.ODOI 
le-3 
-05 

Se-4 
Se-3 
te-2 

1,4e-3 
%I 

.ODO3 
2e-2 
,003 
Je-3 
Ze-1 
2e-2 

2.9e-2 
5e-4 

1.3 
.34 

1.1 

3.4e-1 



____________________----------------------------------------------------------------------------------------------------------------------------------------- 
RISK ASSESSMENT SPREADSHEET - INCIDENlAL INGESTION OF SOIL IPAGE THREE] 
BETHPAGE 
EXPOSURE SCENARIO NUMBER I: SURFACE SOIL SITE 1, ADULT EMPLOVEES 
DETERMINE HAZARD INDICES AND CANCER RISK: 

HAZARD INDEt HAZARD INDEX CANCER RISK 
CHEMICAL ADOLESCENT ADULT LIFElIME 

letrachloraethene 
lrichloroethehe 
BislZ-ethylhexyllphthalate 
Butylbenzylphthalate 
Acenaphthene 
Anthracene 
Benzlatanthracene 
BenzoibIfluoranthene 
Benzoi klf Iuoranthene 
genzoIg,h,~lperylene 
genzoialpyrene 
Chrysene 
Dibenzia,h)anthracene 
‘Fluoranthene 
Fluorene 
Indenoil,2,3-cdlpyrene 
Naphthalene 
Pyrene 
Chlordane 
4,4’-DOT 
Arsenic 
Eariun 
Cadmium 
Chroliun IVII 
Copper 
lead 
Nanganese 
Mercury 
Nickel 
Silver 
Vanadiun 
Zinc 
Cyanide 
Aroclor-1246 
Phenanthrene 
4.4’-DDE 

1OlAL 
________________________________________-------- 

0 1.609e-8 2.!3e-12 
0 0 1 .lle-I3 
0 5.254e-8 5.25e-12 
0 5.284.e~9 0 
0 5.166e-9 0 
0 I ,2!2e-9 0 
0 0 1.535e-4 
0 0 1.94le-4 
0 0 7.5!e-10 
0 0 0 
0 0 1 .ZlOe-8 
0 0 5.02e-11 
0 0 4.015e-9 
0 I. 228e-1 0 
0 6.458e-9 0 
0 0 1.952e-9 
0 l.l79e-8 0 
0 1.552e-1 0 
0 2.340e-5 6.54e-IO 
0 1 .!!Se-6 1.21e-IO 
0 l.!43e-4 0 
0 5.412e-6 0 
0 0 0 
0 5.165e-5 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 4.126e-6 0 
0 6.84!e-6 0 
0 2.55De-5 0 
0 0 0 
0 9.393e-7 0 
0 0 I .275e-1 
0 l.l22e-1 0 
0 3.1lOe-6 I .!2e-IO 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

___--------_-___-__-------------~------------------------~~~-~----~~~~---------~~~~~~~~----~~-~~-------~~~ 

0 3.24le-4 1.509e-1 
.------------___________________________---~~----------~-~----~-~~~~----------~---~-~-~~----------~------- 

I 





RISK ASSESSNENT SPREADSHEET - INCIDENlAl INGESlION OF SOIL [PACE MO1 
BETHPAGE 
EXPOSURE SCENARIO NUMBER 2: SURFACE SOIL, ADULT EMPLOYEE 
CALCULAIE DOSES: 

yOUlH ADULT TIHE-YEIGHTED 

CHEUICAL C IWG/KGI DOSE [#G/KG/DAY l DOSE lMG/KG/DAYl DOSE ING/KG/DAY I 

loluene 
lrichloroethene 
Chloroforn 
B1sl2-ethylheryllphthalate 
Butylbenzylphthalate 
Acenaphthene ‘. 
Anthracene 
6enzla)anthracene 
Eenzolblfluoranthene 
Benzolklfluoranthene 
Eenzolg,h,~)perylene 
Benzolaloyrene 
Chrysene . 
Oibenzia,hlanthracene 
Fluoranthene 
Fluorene 
Inbcnoll,2,3-cdlpyrene 
Naphthalene 
Pyrene 

i rsenic 
adniun 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Chroaiun (VII 128 
Copper 61.2 
lead 0 
Nickel I.8 
Silver -62 
Vansdiun 32.2 
Zinc 0 
Cyanide 1.5 
Aroclor-1248 I.! 
Phenanthrene I.041 

.0026 
.00225 

,001 
I188 
,354 
.21a 
,314 
,446 
,411 
,454 
,305 
.463 
,433 
.2l 

I.091 
,221 
.313 
,186 

l.Sle-II ’ 5.8le-12 
1.32e-11 4.12e-12 
S.Ble-12 2.lOe-12 
1.104e-9 3.94e-l0 
2.018e-9 1.42e-10 
1.632e-9 5.83e-10 
l.B43e-9 6.58e-IO 
2.618e-9 !.35e-IO 
2.413e-9 B.62e-10 
2.665e-! !.52e-IO 
I .191e-9 6.4Oe-10 
2.118e-9 !.Tle-10 
2.542e-9 9.OBe-IO 
I .233e-9 I.lOe-IO 
6.405e-9 2.28Be-9 
I .2!1e-9 4.63e-IO 
l.a36e-9 6.56e-IO 
I .032e-9 3.!Oe-10 
4.785e-9 I.lO!e-9 
3.151e-8 1.342e-8 

0 0 
1.515e-1 2.684s-1 
3.593e-1 1.2113e-1 

0 0 
4.51!e-E 1.635e-8 
4.814e-9 1.719e-9 
I .890e-1 6.15le-8 

0 0 
8 .B06e-9 3.145e-0 
l.l15e-I) 3.!04e-9 
6.112e-9 2.183e-9 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

RFD CSF 
I MGlKGlDAV I IKG-DAY/NGl 

2e-1 

le-2 
2e-2 

.2 
.06 
$3 

l.le-2 
6.le-3 
l.le-2 

I .6615eO 
1.61 

1.59e-I 

-04 
.04 

le-3 
.03 

le-3 
51-4 
5e-3 
(e-2 

I .4e-3 
2a-2 
,003 
le-3 
2e-I 
2e-2 

2.!e-2 

Il.5 
SO506 

12.165 

2.668 

l.led 



Q 

8 

8 

8 

8 

________________________________________------------..-----.-----------------.--~----------------------------------------------------------------- -_-___-____ 
RISK ASSESSMENT SPPEAOSHEET - INCIOENIAL INGESTION OF SOIL IPAGE THREEI. 
BETHPAGE 
EXPOSURE SCENARIO NUWBFA 2: SURFACE SOIL, ADULT EWPLOIEE 
DETERMINE HAZARD INDICES AND CANCER RISK: 

HAZARD INDEX HAIARD INDEX CANCER RISK 
CHtMlCAL ADOLESCENT ADULT ilFEllHE 

loluene 
Trichloroethene 
Chloroform 
RlslZ-ethylhexyl tphthalate 
Butylbenzylphthalate 
Acenaphthene 
Anthraceoe 
Renzlalanthracene 
Benzofblfluoranthene 
Eenzof k If luoranthene 
Benzolg,h,~Jperylene 
Benzolalpyrene 
ChrysePe 
Dibenzla,hlanthracene 
fl’uoranthene 
F luorene 

8.22e-11 0 
0 S.l9e-14 

5:81e-10 1.28e-14 
-5.519e-8 5.52e-I2 
I .039e-8 0 
2.120e-8 0 
6.145e-9 0 

0 1.55!e-9 
0 l.HTe-9 
0 1.23e-10 
0 0 
0 l.l16e-8 
0 4.59e-II 
0 5.621e-9 

I .6Ole-l 0 
3.244e-8 0 

lndenoll,2,3-cdlpyrene 0 0 1.151e-9 
Naphthalene 0 2.13pe-I 0 
Pyrene 0 I .595e-1 0 
Arsenic 0 3.15le-5 0 
Cadnfun 0 0 0 
Chronius IVII 0 1.503e-4 0 
Copper 0 E.!B2e-6 0 
Lead 0 0 0 
Nickel 0 2.290e-6 0 
Silver 0 I .605e-6 0 
Vanadlun 0 2.1016-5 0 
Zinc 0 0 0 
Cyanide 0 4.403e-1 0 
Aroclor-1248 0 
Phenanthrene 0 2. 

IOle-! 3.06Be-8 
0 

0 D 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

________________________________________--------------------------------------------------------------------------------------------------------------------- 

lOTA 0 2.291e-4 5.293e-8 
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____.__.___________.____________________----~-----~~~~~~~~~~~~~-.-~----------.-.-..-..----------------------------------~------------------------------------ 
R!jb A:CE:cu::T j?PFiISHEET ilr~I~illI!1 !‘ISESlltlf~ CF SCIL IPAGE TW31 I” .” . .I 
6ETH3AGE 
E!FCj;PE jf;liA:]: ‘;$c:J :. S!PF!CE jO!! j!lE 3. tOV!r EVtOitE 

CAt(:‘t41! XSES. 

\CUTP ADULT TlV-1EICHTED PFO CSF 
C$~!fL. c ,v; ,.;I CC3E 1% IG,DkV I CCSE ‘PS!L;G,‘CI\ ! DOSE ‘PL’KGIDAI I IHSiKS.‘E~r I I l.G-PAI ‘PC! 

i.?le-I1 
S.!le-12 
;.6i3e-9 
I .995E-3 
i.P3!e-9 
l.ilSe-3 
3,:9e-IC 
2.618e-9 
:.14Oe-9 
4.204e-9 
5.531e-3 
2.134e-9 
4.%3e-! 
4.3!3e-3 
E.l:6e-9 
1 .O!?e.-3 

3.405e-9 
8.583e-9 
:.11ie-9 
I .53ie-1 
4.414e-1 
C.4!Bec9 

0 
1.515e-6 
2.348e-6 

0 
0 

I .233e-9 
0 
0 

5.2l!e-1 
0 

l.XOe-8 
4.?i3e-3 

0 
0 
0 
0 
0 
0 

1 .?le-!l 

Z.l[:E-12 
2.122e-9 
:.13e-13 
I CC5e-3 . . 
3.9be-10 
!.35e-10 
Y.Xe-10 
1.336e-3 
I .SDle-9 
I ,:?Ta-Y 

I .334e-9 
1.644E-3 
1.543e-3 
2.2C6e-3 
?.lTe-10 
l.ZlEe-3 
3.065e-9 
l.Ille-3 
5.4lie-9 
I .599e-: 
2.306e-9 

0 
S.llDe-1 
!.:!le-1 

0 
0 

4.40?-:D 

C 
0 

‘.!ESe-7 
0 

4.%22e-3 
1*‘4[IE-9 

0 

2e-1 
18-2 
2e-2 
!.e- I 

*2 

E.le-3 
I .4e-2 

.06 
.3 

1.6615eD 
1.61 

‘.53e-I 

11.5 
.C506 

.c4 

.31 
2.LSE 

.03 
1.1 

le-3 
.05 

5e-3 
Se-4 
5e-3 
Je-2 

I .4e-3 
.I 

.DOO3 
le-2 
,003 
le-3 
2e-1 
2e-2 

4.3eO 

l*l?O 
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DISK ASSESSMENT SPPEAOSYEET - INClOEftTAL lNkESl!ON OF SOIL IPAGE TYOI 
SETHPACE 
E~PCSORE SCENARIO NLWER 4: FUTWE SURFACE SO!t SITE I, ADULT EYPLOYEE 
CALCULATE DOSES: 

YOUTH 
:HEMICAt c InG:t.Gl DOSE IMCIKG/DAY I 

l,l,I-Trlchlcroethd~e .c145 0 
Tetrachloroethele ,034 0 
lrtchloroethene .0365 0 
I.Z-Dichloroethene, Vans .0031 0 
OI-n-butylohthalate .016 0 
6utyIben:yIchth~late .0915 0 
ArsePlc 1214 0 
Cadrlum 2 0 
Cooper 1.9 0 
Cvanlde 6 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

ADULT TIME-YEIGHTED RFD CSF 
DOSE I MC/KG/DAY) DOSE I HG/KC/OAY 1 IWKGlDAY I [KG-DAY/MGl 

0 

0 

a 

l 

8.5le-11 
4.936e-9 
2.16e-10 
l.BZ?-I1 
9.39e-11 
5.TZe-10 
l.:03e-6 
!.lile-6 
l.We-8 
3.523e-8 

0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0” 
d 
0 
0 
0 
0 
0 

3.04e-I1 
l.l49e-9 
T.65e-II 
6.50e-12 
3.35e-11 
Z.Oie-10 
2.608e-6 
4.193e-9 
1.656e-6 
1.256e-8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9e-2 
le-2 

Ze-2 
le-I 

.2 
Ie-3 
Se-4 
de-2 
2e-2 

5.le-2 
l.le-2 

a 

a 

0 

a 

a 

. . 

a 

a 

a 

a 

a 

a 

a 

a 

------.---______________________________-------------------------------------------------------------------------------------------------------------------- a 

a 

a 



-----------------------------------------------------------------------------------~-------------------------------------------------------------------------- 
RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL IPAGE THREE1 
R!IHPAGE 
ElPOSURE SCENARIO NUMBER 4: FUTURE SURfACE SOIL SITE 1. ADULT EMPLOYEE 
DETERUINE HAZARD INDICES AN0 CANCER RISK: 

CH.EMlCIl 
HAZARD INDEI( 
ADOLESCENT 

HAZARD INDEX CANCER RISK 
ADULT LlFETlIlE 

I.l,l~l!~chloroethane 
Tetra:hloroethene 
Trlchloroethene ‘. 
l,2-Olchlorcethene, Pans 
Dl-n-butylohthalate 
Rut~lbenrylohthalate 
Arsenic 
Cadnlum 
Cower 
Cyanlle 

0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
( 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9,4Ee-IO 
1.896e-1 

0 
9.lOe-IO 
9.39e-IO 
2.852e-9 
1.3C3e-3 
2.348e-5 
l,159e-6 
1.161e-6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 . 
0 
0 
0 
0 
0 
0 
0 
0 
0’ 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
B.92e-11 
8.42e-13 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL 0 7.330e-3 9.OOe-II 



, 

RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL 

SITE NAME: BETHPAGE 
LOCAlION: BElHPACf , NY 
DATE : AUGISEPT, 1991 

HAZARD INDICES AND INCREMENTAl CANCER RISKS ARE CALCULATED BY THIS SPREADSHEET 
EXPOSURES THROUGH PICA INGESTION ARE CONSIDERED. 
ASSUt4PllONS ARf OUTLINED EELOH. 

EXPOSURf SCENARIO NUMBER 5: fulURE SURFACE SO11 SITE 2, ADULT EWPLOVff 
--------------------~---~~~~~~~~~~~~~~~~~~--~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~-~--~~~~~~~~~~~~~~~~----~~~~~.~~~~~~~~~~~---~~~~~~~---- 

PEFERENCE: ,EPA, DECEMBER 1969 

RELfVANl EQUATION: IEX : IC I IR x ?I x EF x EDlIft% I 11 x 365 x 1161 

WHERE: C : MEAN CONCENlRAlION IN SOIL SAMPLE fMG/KGt 
IA I SOIL INGESllON RATE lNG/EVENlI 
Ef : EXPOSURE fREPUENCY (EVENlSiVEARI 
FI : FRACTION FROM CONlAMlNAlED SOURCE 
ED : EWPOSURE DURAIION IVEARSI 
BY : BODY WEIGHT (KG 
11 : LIFETIME {YEARS I 

________________________________________--~--------~----~---------~-------------------------~---------------------------------------------------------------- 

ENTER INPUT PARAMETERS: 

ADULT: YOUTH: 

IR: 50 IR: 0 
EF: 30 EF: 10 
F1: .I F1: -1 
ED: 25 ED: 0 
BY: 10 BY: 50 
11: 10 11: 0 

DETERMINE CONVERSION FACTORS: 
ADULl: 

Cf: 5.67le-9 IRVG ANNUAL DOSEI 

YOUTH: 

CF: 0 IAVG ANNUAL DOSEI 



RISK ASSESSMENT SPREADSHEET - INCIDENTAL INGESTION OF SOIL IPACE IYOI 
BEIHPAGE 
EZPOSJRE SCENARIO NUMEEA 5: FUTURE SURFACE SOIL SITE 2, AOUtl EIIPLOlEE 
CALCULATE DOSES: 

YOUTH ADULT 

CHEMICAL C IHCIKGI DOSE IMC/KG/DAY 1 OOSE IMGIKGIDAY 1 

letrachloroethene 
lrlchloroethene . 
E~sii-ethylhexyI)phthala:e 
Dl-n-butylphthalate 
Acenaphthene 
Anthracene 
Renzlalanthracene 
Eenzolblfluoranthene 
Benzolklfluoranthene 
lenzolg,h,~lperylene 
genzoialpyrene 

‘Cbrysene 
fluoranthene 
F luorene 
lndenoil,2,3cdlpyrene 
Naphthalene 
Pyrene 
Arsenic 
Chroniun IVII 
Copper 
lead 
Mercury 
Silver 
Zinc 
Aroclor-1246 
Phenanthrene 

.OE38 

.0138 
,062 

.04 
,213 
,196 
,379 
,462 
.369 
,281 
.397 
,444 
,105 
.18 

,062 
,086 
.16 
5.9 

0 

0 
.I8 
1.3 

0 
6.6 

.564 

0 
0 

‘0 
0 
0 
0 

.O 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
D 
0 
0 
0 
0 
0 
0 

2.23e-II 
E.lOe-I1 
3.64e-IO 
2.35e-IO 
1.250e-9 
l.l5le-9 
2.225e-9 
2.7lZe-9 
2.166e-9 
1.650e-9 
2.331e-9 
2.607e-9 
4.126e-9 
I .051e-9 
3.64e-IO 
5.05e-ID 
4.462e-9 
3.464e-8 

0 
0 
0 

I ,05?e-9 
7.632e-9 

0 
3.992e-8 
3.311e-9 

0 
0 
0 
0 
0 
D 
0 
D 
0 
D 
0 
0 
0 
0 

TIRE-YEICHTED RFD CSF 
DOSE (HG/KG/DAYI lMG/KG/DAY 1 IKG-DAV/llGJ 

7.97e-12 
2.89e-11 
1.30e-IO 
8.39e-II 
4.4le-IO 
4.lle-IO 
7.95e-10 
9.69e-10 
l.l4e-IO 
5.89e-IO 
8.32e-IO 
9.31e-10 
I. 666e-9 
3.17e-10 
1.30e-10 

le-2 

Ze-2 
le-I 

-06 
.3 

.04 

.04 

5.le-2 
l.le-2 
l.le-2 

1.6675eO 
I,61 

1.59e-1 

11.5 
.0506 

2.666 
I .BOe-IO 
1.594e-9 
1.231e-8 

0 
0 
0 

3.17e-10 
2.726e-9 

0 
I .426e-8 
I. lg3e-9 

0 
0 
0 
0 
0 
0 
D 
0 
D 
0 
0 
0 
0 
0 

(e-3 
-03 

le-3 
5e-3 
(e-2 

l.le-3 
.0003 

,003 
Ze-1 

2.9e-2 
7.leO 



RISK ASSESSMENT SPREADSHEET - INClDEfllAL INGESIION OF SOIL IPAGE THREE) 
BElHPAGE 
EXPOSURE SCENARIO NUMBER 5: FUTURE SURFACE SOIL SITE 2, ADULT EMPLOYEE 
OEIERWINF HAZARD INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEX CANCER RISK 
CHEWIC41 ADOLESCEHl ADULl LIFETIME 

letrachloroethene 
lrichloroethene 
g1sl2-ethylhexyll’phthal 
Dl-n-butylphthalate 
Acenaphthene 
Anthracene 
Benzlalanthracene 
Demo1 bff luoranthene 
genzolklf luoranthene 
Benzo(g,h,llperylene 
Benzolalpyrene 
Chrysene 
Fluoranthene 
Fluorene 
Indenol1,2,3-cdlpbrene 
Haphthalene 
Pyrene 
Arsenic 
Chronluh IVII 
Copper 
lead 
Mercury 
Silver 
Zinc 
Aroclor-I246 
Phenanthrene 

ate 

0 
0 
0 
0 
0 
D 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.23le-9 
0 

I .820e-8 
2.34Be-9 
2.OBte-0 
3.836e-9 

0 
0 
0 
0 
0 

I. 182e-7 
2.642e-8 

0 
I .262e-7 
1.467e-7 
3.464e-5 

D 
D 
0 

3.523e-6 
2.544e-6 

0 
0 

1.142e-7 
0 

0 
0 
0 

4.06e-13 
3.l6e-13 
I .82e-12 

D 
0 
0 

1.325e-9 
1,56Oe-9 
5.37e-10 

0 
9.573e-9 
I.lle-11 

0 
D 

3.47e-10 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I .09ge-7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 





________________________________________---~----------------------------------------------------------------------------------------------------------------- 
RISK ASSEjSMENl SFREAOJHEET I~ICIDEITAL I#Gt~l!ON OF SOIL (PAGE TYOI 
EETHPACE 
trFOSlJRE SCENARIO NUYBE~ 6: FVIUPE SUPFACE SOIL SIlF 3, ADULT EYPLOIFE 
CblCULAlE POSES: 

\OUlH RFD 
cwicrt 

rout1 TIME-WElSHTED CSF 
c llG;cGl DOSE IHGIXGJC~Y I DOSE llGIKG/DAY) I’03 lMG/KG/DAYl lUGiKG:DAY I \\.G-DAY/M61 

lcluene 
letrachlcrocthene 
Trichloroethene 
1.2~01chloroetiene, tram 
RIsIZ-ethylheryltchthat~~e 
Outylbenzyl~hthalate 
Renzol b!f Iuoranthene 
Ben201 k If lwanthene 
Benrolg,h.lloerylene 
Renzolalcyrene 
Chrysene 
Fluorsnthene 
Pyrene 
CoDDer 
Manganese 

0 
0 
0 
0 
0 
0 

. 0 
0 
0 
0 
b 
0 
0 

.O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5.8le-12 
8.16e-11 
l.T6e-II 
1.64e-I1 
6.22e-IO 
Z.dle-IO 
2.iOe-10 
i.52e-10 
2.lle-IO 
2.91e-10 
2.52e-10 
3.3Se-10 
l.lle-10 
5.166e-6 
I. 145e-6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.IOe-12 
2.91e-11 
6.29e-12 
S.llle-12 
2.96e-10 
8.60e-I1 
9.64e-11 
9.02e-I1 
E.60~II 
l.O5e-10 
9.02e-II 
1.20e-10 
1.4Te-IO 
I .845e-8 
4.089e-1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2e-I 
le-2 

2e-2 
2e-2 

.2 

S,le-2 
l.le-2 

I .4e-2 

1.61 
1.59e-1 

.01 
.03 

le-2 
*I 

11.5 
SO506 

0 
------__________________________________--------------------------------------------------------------------------------------------------------------------- 
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RISK ASSESSYEll SPRtJOSHEET - INCIOENTAL INGESTION OF SOIL IPAGE THREEI 
BETHPACE 
EXPOSURE SCENARIO NWBER 6: FUTUPE SURFACE SOIL SIlE 3. ADULT EWtO\EE 
D!TERWIIIE dJZARD INDICES AND CANCER RISK: 

CyNIcA! 

Toluene 
letrachloroethene 
lrlchlmethene ‘, 
1.2~Dlcploroethcne. tram 
BlslZ-ethrlhexVllpnthalate 
Butylbenz~lcbthalate 
Beozol blfluoranthene 
3enzolkIf luoranthene 
3en:olp,h,ilperylene 
3en:olalpyrebe 
Chrysene 
~Iuvanthene 
Pyrene 
:opper 
ranpanese 

HAZARD INDEX HAZJRD INOEl 
ADOLESCENT ACULl 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
C 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.9te-11 
6.16fie-9 

0 
8.22e-IO’ 
A.llOe-8 
I. 20Ae-9 

0 
0 
0 
0 
0 

6.36Ee-9 
1.3lCe-6 
1.292e-6 
l.t45e-5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

:’ 
0 
0 
0 
0 
0 
0 
0 
0 

CANCER RISK 
LIFETIWE 

0 
I.49e-12 
h.P2e-14 

0 
4,1le-12 

0 
l.S5e-10 
l.BAe-11 

0 
1.206e-9 
4.56e-12 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.____________------------------------------------------------------------------------------------------------------------------------------------------------ 

IOTA1 0 1.26le-5 1 .tACe-9 
.____________---_-_------------------------------------------------------------------------------------------------------------------------------------------ 
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inltll 

he 
Ichloroethm 
loroforn 
;I~-athVlh~lylIphthalatc 
.VlbenzVlphthalate 
Nnaohthenc 
,hracene 
~r(alsnthraccnc 
Iro(b)fluormthtn~ 
zo(L;lfluormthtnc 
~zo(g,h,ilpcryltne 
zo(a)oVrcne 
Vscne 
enrla,h)mthratcnc 
orrnthenc 
orenc 
lcno(1,2,3-cdlpyrtnc 
hthalene 
ene 
cnic 
IlUl 
OllUl IVII 

vr 
d 
hel 
w 
adium 
C 
nid? 
clor-1246 

WLzhRo IWOE ChlCER RISK 
AOUll LIfElIllE 

0 
6.W11 
2*19C-12 
1.36~IO 

0 
0 
9 

6.610~-6 
6.93!c-6 
1.OPle-6 

0 
6.116c-1 
1.966c-9 
1.606FI 

0 
0 

l.i90e-6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I.llle-1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

~-----____-------_______________________~~~~~~-------~~~~~~~------~--~-----~~-~~~----~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

0 l.lOk-6 1.119e-6 

a.031e.9 
0 

1.001r-1 
l.l61r-6 
6.66!C-1 
!.16dr-6 
?.6lk-I 

0 
0 
0 
0 
0 
0 
0 

I.Ot!e-6 
l.lBle-6 

0 
I, l6BPI 
6.111~-6 

0 
0 
0 
0 
0 
0 
Q 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
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‘[SK ASWMENI SPREA3SHEEl OIRELI OEMAl COMlACl kIlH SOIL IPACE THREEI 
!ElHPACE 
;XPOSURE SEEMRIO NUMBER 1: SURFACE SOIL SITE 1. AOULT EMPLOYEE 
‘ElEA~fRE HAZARO IltOItES AN0 CANCER RI%: 

HAZARO IIIOEl CANCER RISK 
AOUll 1IfElIWE 

HAZARO INOEA 
.HEllICAl 

[oluene 
:hlorofore 
!Is(Z-ethylhelyllphthalate 
li-n-but~lohthrlate 
!ut~lbenrflphthAlate 
‘~ethylehthelate 
‘cenaphthene 
,nthrecene 
:enzlelenthrecene 
‘enzolb)f\uormthene 
‘snzolklfluorenthene 
enzolg,h,ilperflene 
enzolelelrene 
Irysene 
luorantheae 
luorene 

‘ndenolI,~,?-edlulrene 
rrene 
rbclor-1254 
rsentc 

.ariue 
erylllub 
adw 
Ironiue fVIl 

ower 
cad 
‘angsnese 
‘wry 
.Ickel 
liver 
anadlun 
Inc 
wide 
roclor-110 

vOUlH 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.260e-1 
l.OOSe-I 
l.St!e-5 
8.611e-1 
b.li!e-I 
1.111e-8 
l.I!Ie-I 
l.llle-1 

0 
0 
0 
0 
0 
0 

1.1!6e-6 
I. IlOe-6 

0 
l.l;le-I 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
l.IB-11 
1.5l9e-9 

0 
0 
0 
0 
0 

O.II!e-I 
1.034e-I 
S.Ule-I 

0 
B.ORbe-i 
l.lSle-9 

0 
0 

l.lWl 
0 

2.1!6e-1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.619e-; 
0 
0 
0 
0 
0 
0 



.i 



RISK ASSESSMENT SPREADSHEET - DIRECT DERWAL CONTACT YITH SOIL IPACE TWOi 
BETHPACE 
EAPOSURE SCENARIO NUMBER A: FUTURE SURFACE SOIL SITE I, ADULT EMPLOYEE 
CALCULATE DOSES: 

ABSORPTION YOUTH 
C)rEMlCAl c IUS/KGI FRACTION DOSE IWG/KGIDAVl 

l,l.l-lrlchlcroethane lb.5 .I 0 
letrachloroethene 031 .I 0 
lrlchloroethene 36.5 .I 0 
1,2-Clchloroethene, trans I.1 .1 0 
Dl-n-butylohthalate 16 .05 0 
Butylbenzylohthalste 37.5 .05 0 
Arsenic I2bb000 0 0 
Cadmlum 2000 0 0 
Copper 7300 0 0 
Cyanide 6000 0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

ADULT 
DOSE I RGIKGIDAV I 

7.?03e-9 
b.l09e-7 
l.We-0 
I .557e-9 
1.018e-9 
Z.bbBe-0 

0 
0 
0 
G 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

‘. 0 

TIME-VEIGHTED RFD CSF 
DOSE (MGlKGlDAY I (HG/KG/DAY I 1 KG-DAY/MCI 

Z.$Ole-9 3e-2 
l.b36e-1 le-2 5,le-2 
6.5ble-9 l.le-2 
5.56e-10 Ze-2 
I .b35e-9 le-I 
0.715e-9 *2 

0 le-3 
D 5e-I 
0 be-2 
0 Ze-2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



____________________-------------------------------------------------------------------------------------------------------------------------------- 
RISK ASSESSMENT SPREADSHEET - DIRECT DERMAL CONTACT YITH SOIL IPAGE THREE) 
SEWAGE 
EXPOSURE SCENARIO NUMBER A: FUTURE SUPFACE SOIL SITE I. ADULT EMPLOYEE 
DETERMINE HAZARD INDICES AND CANCER RISK 

HAZARD INDEA 
CHEMICAL lOUlH 

l,l,I-TrIchloroethane 0 
Tetrachloroethene 0 
lrichloroethene 0 
I,24tchloroethene, trans. 0 
Dl-n-butrlphthalate 0 
Butylbevylphthalate 0 
Arsenic 0 
Caan1un 0 
Cooper 0 
Cyanide 0 

0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HAZARD INDEZ 
ADULT 

6.092e-6 0 
A.l69e-5 1.630e-9 

0 l.ZOe-11 
1 .lBSe-6 0 
1.DlBe-8 0 
1.224e-1 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 f 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

. c 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

CANCER RISK 
LIFETIME 





. 

RISK ASSESSMENT SPREADSHEET - DIRECT DEARAL CONTACT YlTH SOIL (PAGE TYOJ 

UETHPAGE 
EXPOSURE SCENARIO NUMBER 5: FUTURE SURFACE SOIL SITE 2, ADULT EMPLOYEE 
CALCUlATE DOSES: 

YOUTH AOULT 
DOSE illG/KG/DAY 1 DOSE IKlG/KG/DAVl CHEflICAl . c (UG/KGl 

Ietrachloroethene’. 3.11 .1 
lrichloroethene 13.8 .I 
BislZ-ethylhexyl)phthalate 62 .05 
Oi-n-butylphthalate 40 -05 
Acenaphthene 213 .05 
Anthracene 196 -05 
Ienxlalanthracene 319 .05 
Benzo(blfluoranthene 162 .05 
Benzolklfluoranthene 369 -05 

benzo(g,h,i)perylene 261 .05 
flenzo(alpyrene 391 .05 
Chrysene 4u *OS 
Fluoranthene 1105 -05 
F luorene 180 .05 
Indeno(1,2,3-cdlpyrene 62 .05 
Naphthalene 66 .D5 
Pyrene 160 -05 
Arsenic 5900 0 
Chromium [VII 0 0 
Copper 0 0 
lead 0 0 
Mercury 180 0 
Silver 1300 0 
Zinc 0 0 
Aroclor-1246 6600 .03 
Phenanthrene 561 .05 

AGSORPTION 
FRACTION 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I .909e-9 
6.931e-9 
1.551e-8 
1 .OOSe-8 
5.3b9R-6 
4.922e-11 
9.518e-6 
I. 160e-1 
9.261e-6 
1.051s-8 
9.9lOe-8 
l.l15e-7 
2.022e-1 
l.SZOe-8 
I, 551e-6 
2.160e-8 
1.909e-1 

0 
0 
0 
0 
0 
0 
0 

l.O25e-6 
I.416e-1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

IIlfE-YEIGHTEO RFD CSF 
DOSE (flG/KG/DAVl (MG/KG/OAY I (KG-DAV/ltGl 

6.62e-10 
2.415e-9 
5.56le-9 
3.5Me-9 
1.910e-6 
1.758s~8 
3.399~~8 
I,l4e-6 
3.303e-8 
2.520e-I 
3.5610-6 
3.91)2e-E 
1.22oe-6 
1.614e-9 
5.56le-9 
1.113e-9 
6.1lOe-11 

0 
0 
0 
0 
0 
0 
0 

3.659e-1 
5.058e-6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

te-2 

2e-2 
le-1 

.06 
.3 

5.le-2 
l.le-2 
l-de-2 

1.6615eO 
I.61 

l.i9e-I 

.OI 

.04 

11.5 
.0506 

le-3 
-03 

le-3 
5e-3 
de-2 

l,le-3 
.0003 
.003 
2e-1 

2.666 

2.9e-2 
l.leO 



________________________________________-----------.------------------------------------------------------------------------------------------------ 

I 
RISK ASSESSMENT SPPEADSHEET - DIRECT DERMAL CONlACl WITH SOIL IPACE THREE1 
BETHPACE 
EXPOSURE SCENARIO NUMER 5: FUllIRE SURFACE SOIL SITE 2, ADULT EMPLOYEE 

I DETERNINE HAZARJ INDICES AND CANCER RISK: 

HAZARD INDEX HAZARD INDEl 
ADULT 

CANCER RISK 
LIFElIME , CHEHICAL YOUTH 

Tetrachloroethene’ 0 3.46e-II 

/ Trichioroethene 0 2.12e-11 
BislZ-ethylhexyllphthalate 0 1.76e-11 
Di-n-butylphthalate 0 0 
Acenaphthene 0 0 
Anthracene 0 0 
Eenzlalanthracene 0 5.666e-6 
Benzolblfluoranthene 0 6.67le-6 
Benzolklfluoranthene 0 2.512e-6 
Benzo(g,h,i)perylene 0 0 
Benzo(alpyrene 0 4.095e-7 
Chrysene 0 2.015e-9 
Fluoranthene 0 0 
fluorene 0 0 
Indeno( I ,2,3-cdlpyrene 0 1 .b34e-6 
Naphthalene 0 0 
Pyrene 0 0 
Arsenic 0 0 
Chromium (VI) 0 0 
Copper 0 0 
lead 0 0 
Mercury 0 0 
Silver 0 0 
Zinc 0 0 
Aroclor-1216 0 2.616e-6 
Phenanthrene 0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

----___---____.-----____________________------------------------------------------------------------------------------------------------------------ 

TOTAL 0 . 2.007e-5 3.393e-6 

I .909e-1 
0 

l.IBSe-7 
l.O05e-1 
6.915e-1 
1.61le-7 

0 
0 
0 
0 
0 
0 

I.OWe-6 
1.130e-6 

0 
5.339e-6 
6.362e-6 

0 
0 
0 
0 
0 

0” 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- .- 



____________________--------------------------------------------------------------.---------.------------------------------------------------------- 
91% ASSESSMENT SPRELDSREET - DIRECT OEPMAL CONTACT YITH SOIL 

SITE NAME: BETHPACE 
LOCAlIOti: BETHPACE, NV 
calf: AUGiSEPl. 1931 

EY.POSURE SCENARIO NL’MRER 6: FUTURE SURFACE SOIL SITE 3. ADULT EWPLOVEE 
________________________________________------------------.----------------------------------------------------------------------------------------- 

RELEVANT EQUATIONS: DEX : iC x SA x AF x 16s x EF I EOlilBY 1 AT x LT x IESI 

------------------------*,--------------------------------------------------------------------------------------------------------------------------- 
ASSUMFTIONS: ADULT: 

c : tONtE1ilRA~ION IN SOIL lMG/KCl 

SA : EyPOSED SURFACE AREA OF WIN ISQ CIIIDAV): 2950 

AF : ADHERENCE FACTOR lllG/SQ Cl!): 1.15 

ABS : ABSORPTION FRACTION: 
I DECIMAL FRACTION I 

vocs: .I 
6NAS/PESlICIDES: -05 
PCBS: -03 

EFI : VOUTH EKPOSURE FREPUENCV IOAVSIVEARI 0 
EF2 : ADULT EXPOSURE FREQUENCY IOAVSlVEARI: 30 
ED : ADULl EIPOSURE DURATION IYEARSI: 25 
BY1 : BODY MEICHT ADOLESCENI IKGI: 0 
EC2 : BODY YEICHT ADULl [KG): i0 
Al : AVERAGING TIRE lDAVS/VEARl: 365 
11 : LIFETIME IVEARSI: 70 

DETERMINE CONVERSION FACTORS: 
DEX : ICl~llMGllOOO UCWSA SQ CMblAF nG/SQ CMl*lABS)$lEF OAYS/VEAR~/iAl OAYSlYEARlllBM KG\/11 KGllE6 MGlt 

DOSEyouth : lCFl)‘lCl@lABSl CFI : 0 : ED AND 11 ARE USED FOR CARCINOGENIC RISK CALCULAlION ONLY. 
DOSEadult : ICF21*lCl:lABSt CF2 : 5.023e-9 (NOT USED IN CONVERSION FACTORS) 

--____________--------------------------------------------------------~----------------------------------------------------------------------------- 

0 

0 

0 

0 

0 

a 

0 

a 

0 

0 

0 

a 

0 

a 

l 

a 

a 

a 

0 



loluene 
letrachloroethenc 12.9 
lrlchloroetnene 
1,2-Dlchloroethene. trans 2.0 *I 
BISI~-ethylhexylloht~alate 140 .05 
Butylbenzylphthalate 41 .05 
Benz01 blf luoranthene 46 .05 
Benzolklfluoranthene 43 *OS 
Benzolg,h,~lperylene 41 .05 
Benzolalpyrene 50 .05 
Chrysene 43 .05 
F I uorasthene 51 -05 
Pyrene 10 .05 
Cower 8800 0 
Manganese P5000 0 

RISK ASSEWENT SPREADSHEET - DlRECl DERMAL CONlACl WITH SOIL IPAGE 110) 
BETHPAGE 
EXPOSURE SCENARIO NUMBER 6: FUTURE SURFACE SOIL SITE 3, ADULT EUPLOYEE 
C4lCULAlE DOSES: 

ABSORPTION VOUlH ADULT 
C~EWlCbl C IUG,‘bGI fRAClIOfI DOSE IMG:kG/DAV 1 DOSE I WGII.GIDAV I 

0 5:02e-IO 
0 6.98t,e-9 
0 1.50le-9 
0 1.406e-9 
0 3.516e-8 
0 I .G30e-8 
0 l.l55e-8 
0 l’.O&le-8 
0 I .O!Oe-8 
0 I. 256e-6 
0 I .OBOe-8 
0 1.431e-8 
0 l.l58e-8 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

TIUE-WEIGHTED RFD CSF 
DOSE INGIKGIDAYI IMGlKGlDAV) [KG-DAY/MCI 

I.l9e-IO 
2.493e-9 
5.36e-10 
5.OZe-10 
I .256e-8 
3.611e-9 
4.126e-9 
3.657e-9 
3.67le-9 
4.464e-9 
3.851e-9 
5*112e-9 
6.218e-9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ze-I 
te-2 

Ze-2 
Ze-2 

*2 

S.te-2 
l.le-2 

llle-2 

1.61 
T.59e-I 

Il.5 
*MO6 

.04 
-03 

le-2 



LIFElltlE 

HA:tRD INDEX HAZARD I’lDEX CANCER RiSK 
CPEHlCht YOUTH ADULT 

llluene 0 i.Slle-9 
Tetrachloroethene 0 6.!Ble-1 
lrlchloroethene 0 0 
1,2-Dlchloroethene, trani 0 l.O32e-B 
BIsIZ-ethylheryllphthalate 0 I. lSle-6 
But)lbenzylch!halate 0 5.148e-8 
Eenzol blf luoranthene 0 0 
Benzol k If luoranthene 0 0 
Benzolg,h,llperylene 0 0 
Benzolaloyrene 0 0 
Chrysene 0 0 
f luoranthene 0 3.519e-1 
Pyrene 0 5.860e-1 
Cower 0 0 
Manganese 0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 
t.Zle-IO 
S.92e-12 

0 
l.l6e-10 

0 
6.642e-9 
2.327e-9 

0 
5. Isle-8 
I.!Se-10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-----_-__--------__--------------------------------------------------------------------------------------------------------------------------------- 
RISK ASSESSMENT SPREADSHEET - DIRECT OERMAL CONTACT YIlH SOIL IPAGE THREEI 
EEIHPAGE 
EXFOSURE SCENARIO NURRER 6: FUTURE SURFACE SOIL SIX 3. bOUl1 EMPLOYEE 
DETERMINE HAZARD INDICES AND CAtiCER RISK 

lOTI 0 3.524~6 6. I(l4e-8 

l 

0 

0 

l 

l 

l 

l 

l 

l 

l 

0 

l 

l 

l 

l 

l 



-__----__-----__---------------------------------------------------------------------------------------------------------------------------------------------------------------------------.----------------------- 
l RISK ASSESSNENT SPREADSHEET - INHAlAlION OF FUGIllVE DUST 

SITE NANE: BElHPAGE 
P LOCAlION: BETHPAGE, NY 

DATE: AUG/SEPl, 1991 

. HAZARD INDICES AND INCRENENTAL CANCER RISKS ARE CALCULATED BY THIS SPREADSHEEl. 
EXPOSURE lHROUGH’INHAlAlION OF FUGITIVE OUST IS CONSIOEREO. 

b EXPOSURE SCENARIO NUNBER I: SURFACE SOIL SITE 1, AOlJLl AND CHILD RESIDENTS 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

REFERENCES: COWHERD, El Al., 1964 
9 -------------------------------------------------------------------------------------------------------------------.------------------------------------------------------------------------------.---------------- 

RELEVANT EGUATIONS: El0 : 0.63~f:PIU~~~~I-V~/PE/5Ol:~Z 

UT : U:lnll/Zol/O.l 

P[W) : 6.I:lu - Ul) 

R10 : AlPHA:ElOtA 

X : G*Fi 

G : RWPR 

F : 20 
v : .2 
ut : 22.5 
PE : 139 
UT : 6.372743 
A: I5000 
PA : ,296 
fi : 3.637 
u*t : ,6 
lo : IO 

[EVENlS/llONlH) 
;;;;W;;’ FRAClIONl 

lDIRENSIONlESS) 
I$) ICALCULAlED) 

( DIWENSIONIESS 1 
(UG/G/CU n/SEC1 
IN/SEC1 
lCWl 

IEX : (X x IR x El x Ef x ED)/lM x 11 x 365) 

YHERE: X : THE DOYNYINO AIR CONCENTRATION (iG/CU N) 
IR : THE INHAlAllON RATE (CU N/HR) 
El : THE EXPOSURE TINE (HAS/DAY) 
Ef : 1HE EXPOSURE FREQUENCY (DAYS/YEAR) 
ED : THE EXPOSURE DURATION IYEARS) 
BY : THE RECEPTOR BODY YEIGTH 116) 
11 : 1HE AECEPIOR LIFETINE (VEARS) 
365 : A CONVERSION fjClOR (DAYS/YEAR) 

IRI (CHILD): .63 ED: i0 
IR2 (ADULl): .ll3 11: 70 
El: 26 IF1 : .8 ,125 

ii (CHILO~: 
350 Af2: : .625 
15 

8112 (ADULTI: 70 * THE ABSORPTION FRAClIONS ACCOUNT FOR DEPOSITION IN 
THE GASTROINTESTINAL VERSUS THE RESPIRATORY TRACT 

---_----___--____-______________________------------------------------------------------------------------------------------------------------------------ 7------ ------------___----------------------------------- 

INTERNEDIATE CALCULAIIONS: 

PIW) : 108.0526 
El0 : 5.15ae-5 

--------___---____-_____________________--------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 



RISK ASSESSNENT SPREADSHEET - INHALATION Of FUGITIVE DUST (PACE TWO) 
BETHPAGE 
EXPOSURE SCENARIO NUMBER 1: SURfACE SOIL SITE I, ADULT AND CHILD RESIDENTS 
CALCULATE DOSES: 

CHEMICAL 

Tetrachloroethene ’ 27.4 
lrichloroethene 7.4 
Bis(2-ethylhexyllphthalate I79 
Butylbenzylphthalate 180 
Acenaphthene 53 
Anthracene 66 
Eenzlajanthracene 439 
Benzolblfluorenthene 575 
genzolklfluoranthene 471 
Benzo(g,h,ilperylene 350 
genzo(alpyrene 502 
Chrysene 413 
Dibenz(a,hlanthracene 150 
f luorenthene 637 
Fluorene 41 
Indeno(l,2,3-cdlpyrene 349 
Naphthalene 53 
Pyrene 793 
Chlordane 240 
4,4’-DOT I70 
Arsenic 33100 
gariun 46600 
Cadniun 0 
Chroeiun (VI I 49100 
Copper 0 
lead 0 
Nanganese 0 
Nercury 0 
Nickel 16100 
Silver 3500 
Vanadiun 30400’ 
Zinc 0 
Cyenide 3200 
Aroclor-1246 1900 
Phenanthrene 554 
I,(‘-DDE 210 

C (UGlKGl ALPHA (NASS fRAClION) 

2.14e-0 
T.te-9 

l.79e-7 
I .6e-7 
5.3e-8 
6.6e-II 

4.39e-1 
5.75e-7 
l.lle-7 

3.5e-1 
5.02e-7 
1.73e-7 

1.5e-7 
1].37e-7 
4.4e-8 

3.49e-1 
5.3e-8 

7.93e-7 
t.te-7 
I.le-7 

3.3le-5 
4.66e-5 

0 
4.9le-5 

0 
0 
0 
0 

1.6le-5 
3.5e-6 

3.01e-5 
0 

3.2e-6 
1.9e-6 

S.Ste-7 
2,7e-7 

0 
0 
0 
0 

A10 (G/S) 

2.120e-8 
5.725e-9 
I .365e-7 
I .393e-7 
4. IOOe-6 
S.lOSe-8 
3.396e-7 
4.44Be-7 
3.690e-7 
2.106e-7 
3.664e-7 
3.659e-7 
1.160e-7 
6.475e-7 
3. IOte-8 
2.700e-7 
4.lOOe-6 
6.135e-7 
l.BSle-7 
1.315e-7 
2.56le-5 
3.605e-5 

0 
3.799e-6 

0 
0 
0 
0 

I I 246e-5 
2.708e-6 
2.352e-5 

0 
2.476e-6 
6.112e-6 
4.286e-7 
2.089e-7 

0 
0 
0 
0 

X (UGlIl3) 

2.748e-7 
7.42le-8 
1.795e-6 
1.605e-6 
5.315e-7 
6.619e-7 
4.402e-6 
5.766e.-6 
4,78te-6 
J.SlOe-6 
5.034e-6 
4.743e-6 
1.504e-6 
I.J94e-6 
4.413s-1 
3.500s-6 
5.315e-7 
7.953e-6 
2.407e-6 
l.l05e-6 
3.319e-4 
4.673e-4 

0 
4.924e-4 

0 
0 
0 
0 

1.615s-4 
3.5lOe-5 
3.049e-4 

0 
3.209e-5 
7.922e-5 
5.556e-6 
2.706e-6 

0 
0 
0 
0 

TOTAL TOTAL TOTAL 
DOSE INGlKGlDAVl DOSE (N6/K6/0AY) DOSE (HG/KG/OAY I 

CHIiD ADULT TINE-YEIGHTEO 

2.66e-IO 
I.lle-ll 
I, 735e-9 
1.745e-9 
Salle-IO 
6.40e-IO 
4.255e-9 
5.57be-9 
4.624e-9 
3.393e-9 
4.666e-9 
4.565e-9 
1.454e-9 
6.113e-9 
4.27e-10 
3.3113e-9 
5.lte-IO 
7.687e-9 
2.326e-9 
1.646e-9 
3.208e-7 
4.517e-7 

0 
4.759e-7 

0 
0 
0 
0 

1.56le-7 
3.393e-8 
2.947e-7 

0 
3.l02e-6 
7.65Be-8 
5.370e-9 
2.6lle-9 

0 
0 
0 
0 

7.50e-11 
2.03e-11 
4.9Oe-10 
4.93e-10 
1.45e-IO 
IJle-10 
1.20le-9 
I .574e-9 
1.305e-9 
9.56e-10 
1. Ilte-9 
I .294e-9 
4.10s-10 
2.290e-9 
1.2Oe-IO 
9.55e-10 
l.45e-IO 
2.170e-9 
6.57e-IO 
4.65e-10 
9.051e-8 
I ,275e-7 

0 
I .344e-7 

0 
0 
0 
0 

4.406e-0 
9.571e-9 
6.319e-6 

0 
11.751e-9 
2.162e-8 
1.516e-9 
7.39e-IO 

0 
0 
0 
0 

3.2le-I1 
6.66e-12 
Z.lOe-IO 
2.1le-IO 
6.22e-II 
7.74e-II 
5.15e-10 
8.74e-IO 
5.59e-IO 
4.lOe-10 
5.69e-IO 
5.55e-10 
l.lle-10 
9.62e-IO 
5.16e-11 
4.09e-IO 
6.22e-11 
9.30e-IO 
2.6le-10 
1.99e-10 
3.1182e-8 
5.465e-8 

0 
5.758e-11 

0 

0 
0 
0 

I.BBBe-6 
4.105e-9 
3.565e-6 

0 
3; 753e-9 
9.265e-9 
6.50e-IO 
3,17e-IO 

0 
0 
0 

‘0 



RISK ASSESSMENT SPREADSHEET - INHALATION Of fUGIlIvE DUST (PAGE THREE) 
BETNPAGE 
EXPOSURE SCENARIO NUNBER I: SURFACE SOIL SITE I, ADULT AND CHILD RESIDENTS 
CALCULATE HAZARD INDICES AND CANCER RISKS: 

DOSE 
CHEMICAL ‘, CHILD 

letrachloroethene 2.66e-IO 
Trichloroethene I.Ile-II 
BisI2-ethylhexyl)phthalate l.l35e-9 

DOSE DOSE RFD (INHAL) RFD IINGES) CSf CINHAL) CSF (INGES) HAZARD INDEX HAZARD INDEX 
ADULT TIRE-YEIGHTEII iHG/KG/DAY 1 iNG/KG/DAVl (KG-DAY/NG) IKGDAV/llG) CHILD ADULT 

CANCER RISK 
ADULT 

7.50e-II 3.2le-II le-2 I *Be-3 5.le-2 I .660e-6 4.686e-9 
2.03e-II B.BBe-I2 l.le-2 l.le-2 0 0 
4.90e-IO 2.IOe-10 Ze-2 l-k-2 5.422e-B I .53le-8 

ButylbenzylphthalAte 1.745e-9 4.93e-IO 2.lle:lO .2 5.452e-9 I .539e-9 
Acenaphthene Salle-IO 1.45e-IO 6.22e-II .06 5.35le-9 1.5lle-9 
Anthracene 6.40e-IO I .6le-10 I.lbe-11 .3 I .333e-9 3.76e-IO 
Benz(a)anthracene 4.255e-9 I .20le-9 S.ISe-IO 8.845e-I I .6675eO 0 0 
Benzoiblfluoranthene 5.574e-9 1.514e-9 6.74e-IO .054 I.61 0 0 
Benzoiklfluoranthene 4.624e-9 1.305e-9 5.59e-IO 4.026s-I 7.59e-I 0 0 
Renzoig,h,iJperylene 3.393e-9 9.56e-10 b;IOe-10 0 0 
BenzoIaluyrene 4.866e-9 I .374e-9 5.89e-IO 6.1 11.5 0 II 
Chrysene (.585e-9 I .294e-9 S.SSe-IO .02664 .0506 0 0 
OibenzIa,h)anthracene I .454e-9 4.lOe-IO l.76e-IO 6.77l 12.165 . 0 0 
F luoranthene 6.113e-9 2.290e-9 9.82e-10 -04 1.264e-7 3.579e-8 
f luorene 4.27e-10 I .20e-IO S.IBe-II .04 6.664e-9 l.llllle-9 
Indeno(I,2,3-cdlpyrene 3.383e-9 9.55e-IO 4.09e-IO I.4152 2.666 0 0 
Naphthalene 5.14e-10 I .45e-IO 6.22e-II 4e-3 8.027e4 2.266e-8 
Pyrene 7.687e-9 2.llOe-9 9.30e-IO -03 l.(Ole-7 4.52le-8 
Chlordane 2 a 326e-9 6.57e-IO 2.6le-IO ,00006 I.3 I.3 2.423e-5 I.Blle-6 
I,(‘-DOT I. 646e-9 (*file-IO 1.99e-10 .0005 .34 .34 2.060e-6 5.115e-7 
Arsenic 3.208e-7 9.058e-8 3..982e-8 le-3 Set 2.OOSe-4 5.66le-5 
gariun 4.511e-7 I .215e-1 5.465e-8 .OOOl -05 5,703e-4’ l.6lOe-4 
Cadeiuu 0 0 0 Se-4 6.leO 0 0 
Chroniun IV17 4.759e-7 I .344e-7 5.758e-0 le-7 SC-3 4.lel 9.92le-2 2.801e-2 
Copper 0 0 0 4e-2 0 0 
lead 0 0 0 4.3e-4 l.le-3 0 0 
Nanganese 0 0 0 .OOOl *I 0 0 
Nercury 0 0 0 .00009 .0003 0 0 
Nickel l.S6le-7 4.406e-6 I .BBEe-ll 2e-2 6.4e-I 4.871e-6 l.JTle-6 
Silver 3.393e-8 9.516e-9 4.105e-9 ,003 7.068e-6 I .995e-6 
Vanadiun 2.917e-7 6.319e-6 3.565e-8 le-3 2.631e-5 7.428e-6 
Zinc 0 0 0 Ze-I 0 0 
Cyanide 3.102e-8 l).757e-9 3.753e-9 2e-2 9.693e-7 2.737e-7 
Aroclor-I246 7.658e-8 2.162e-6 9.265e-9 7.7 0 0 
Phenanthrene 5.310e-9 l.S16e-9 S.SOe-IO 2.9e-2 l.l57e-l- 3.267e-E 
I,(‘-ODE 2.617e-9 7.39e-IO 3.l7e-10 Se-4 3.4e-I 3.27le-6 9.236e-7 

0 0 0 0 0 
0 0 0 0 0 
0 0 0. 0 0 
0 0 0 0 0 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

IOTA1 I .OOle-1 2.825e-2 5.953e-1 

1.03e-12 
T.llle-I4 
I .64e-I2 

0 
0 
0 

5.94e-IO 
7.5le-IO 
2.94e-IO 

0 
4.66le-9 
1.94e-11 
1.552e-9 

0 
0 

7.55s-IO 
0 
0 

2,74e-IO 
5.06e-II 
2.426e-7 

0 
0 

2.95le-7 
0 
0 
0 
0 

I .983e-9 
0 
0 
0 
0 

4.459e-8 
0 

l.35e-II 
0 
0 
0 
0 



__---_______----________________________---~----------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
RISK ASSESSMENT SPREADSHEET - INHALATION OF FUGITIVE DUST 

SIIE NAME: BETHPAGE 
LOCATION: BETHPACE, NY 
DATE: AU’JSEPI, 1991 

HAZARD INDICES AND INCREMENIAL CANCER RISKS ARE CALCULATED BY THIS SPREAOSHiET. 
EXPOSURE THROUGH iNHALAlION OF FUGITIVE OUSl IS CONSIDERED. 

EXPOSURE SCENARIO NUMBER 2: SURFACE SOIL SITE 2, ADULT AND CHILD RESIDENTS 
____________________----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

REFERENCES: COYHERD, El Al., 1964 
________________________________________.-------------------------------------------------------------------------------------------------.------------------------------------------------------------------------ 

RELEVANI EQUATIONS: El0 : 0.63:FcPIUt):Il-V)/PE/SO):tZ IEX f IX x IR x ET x EF x ED)/(EM x 11 x 3651 

UT : u:ln(7/201/0.~ F : 20 [EVENlS/MONlHI WHERE: X : THE ROYNWIND AIR CONCENTRATION (NG/CU 111 
4: .z (DECIMAL FRACTION) : THE INHALATION RATE (CU M/HA] 

PIU1) : 6,l@lW - UT) ut = 22.5 (WECl :: : THE EXPOSURE TIHE (HAS/DAY) 
PE : 139 (DIHENSIONLESSI : THE EXPOSURE FREQUENCY (DAYS/YEAR) 

A10 : AtPHA:ElO~A UT = 6.312143 IW/SEC) :: : THE EXPOSURE DURAlION [YEARS) 
A : eooo ISQ 11 an : THE RECEPIOR 8ODV YEIGTH (KG) 

X : Q:Fi PR : ,296 I DIIIENSIONLESS I : THE RECEPlMl LIFElINE (YEARS) 
FI : 3.637 (UG/G/CU N/SEC) ::I : A CONVERSION FACTOR (DAYS/YEAR) 

Q : RIO/PR u:t : -6 (WECJ 
lo : 10 lCNl IA1 (CHILDI: : ,113 ED: 30 

IRZ IADULTI: .a3 11: 70 
El: 24 AFI: 8 ,125 
EF: 350 AFZ: * .625 
BY1 (CHILD): 15 
8112 (ADULT I : 70 * THE ABSORPTION FRACTIONS ACCOUNT FOR OEPOSIlION IN 

THE GASlROINlESTINAL VERSUS THE RESPIRATORY TRACT 
__.__________----_______________________--------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

INlERNEOIATE CALCULATIONS: 
P(M) : 106.0326 
El0 : 5*15ee-5 



, 

. RISK ASS~SSWENI SPAtAOSHftl - INHAlAllON OF FUGITIVE OUST [PAGE IWO) 
BETHPACt 
ElPOSURE SCENARIO NUllEM 2: SURFACE SOI1 SITE 2, ADULl AN0 CHILD RESIOENlS 
CAlCULAlE DOSES: 

CHENICAL C lUG/KGl ALPHA (MASS FRACTION) RIO lG/Sl X lUGlM3) 

loluene 2.6 
lrichloroethene 2.25 
Chlorofore I 
Ois(Z-ethylhc~yllphthalate Ill8 
Butylbenzylphthalate 354 
Acenaphthene 211 
Anthrecene 314 

‘9enzlelanthracene 446 
Benroiblfluoranthene 411 
Benzol h If luoranthene 454 
Benzolg,h,ilperylene 305 
Ilerizo~elpyrene 463 
Chryeene 433 
Dibenzla,hlenthracene 210 
Fluorenthene 1031 
Fluorenc 221 
lndenol1,2,3-cdlpyrene 313 
llephthalene 186 
Pyrene 615 
Arsenic 6400 
Cedmiua 0 
.Chromiuu Ivll 126000 
Copper 61200 
Lead 0 
Nickel 1.300 
Silvei 620 
Vanadium 32200 
Zinc 0 
Cyanide 1500 
Aroclor-1246. 1900 
Phenenthrene 1041 

2.Be-9 
2.25e-9 

le-9 
I ,B(le-I 
3.54e-I 
l.Ille-1 
3.lte-1 
4.46e-I 
4.Ile-1 
4.54e-1 
3.05e-I 
4.63e-1 
4.33e-1 
2.le-1 

l.O!le-6 
2.2le-1 
3.13e-1 
I .66e-1 
6.15e-1 
6.4e-6 

0 
I .Zlle-4 
6.IZe-5 

0 
1.6e-6 
I.Ze-1 

3.22e-5 
0 

I .5e-6 
l.Oe-6 

I.Olle-6 

l.l55e-9 
9.28e-IO 
4.I3e-IO 
l.l51e-6 
1.461e-1 
I. Ille-1 
I .296e-1 
I .84Oe-1 
I .696e-1 
I .613e-1 
I .25Be-I 
l.!lOe-I 
l.Mle-1 
tl.665e-8 
4.50le-1 
O.Il!e-E 
1.29le-I 
1.674e-8 
3.363e-1 
2.64le-6 

0 
5.281e-5 
2.525e-5 

0 
3.2111e-6 
3.383e-7 
1.329e-5 

0 
6. Iage-y 
1.63!e-1 
4.2!5s-1 

0 
0 
0 
0 
0 
0 
0 
0 
0 

I .49Ee-0 
1.2031~11 
5.34le-! 
I .006e-6 
I .8¶3e-6 
I .Ille-6 
1.613e-6 
2.315s-6 
2.13Be-6 
2.428e-6 
l.631e-6 
2.416e-6 
2.316e-6 
l.IZSe-6 
5.835e-6 
I. I62e-6 
I .6y4e-6 
!.!46e-1 
4.35!e-6 
3.423e-5 

0 
6.146e-4 
3.213e-4 

0 
4,llZe-5 
4.316e-6 
I. 122e-4 

0 
1.023e-6 
1.0160-5 
5.56Ee-6 

0 
0 
0 
0 
0 
0 
0 
0 

TOIAL 
OOSE IMG/KG/OAVl 

CHILD 

lOTA TOTAL 
DDSE (N6/lWDAY 1 DOSE (llG/K6/DAV) 

ADULl TINE-YEI6HlED 

1.45e-II 4*D!e-12 
l.l6e-11 3.2Be-12 
Salle-l2 I.49e-12 
!.12e-10 2..lte-ID 
I .830e-0 5.11e-10 
1.431e-9 4.06e-10 
I .623e-9 4.56e-ID 
2.306e-9 1.5le-10 
2.125e-9 6.ODe-10 
2.341e-9 6.63e-10 
1.5lle-0 4.45e-IO 
2.334e-! 6.1le-ID 
2.231e-! 6.328-10 
I .086e-! J.DC-IO 
5.64De-9 1,5¶2e-3 
I, 143e-! 3;21!-IO 
I,618e-9 4*51e-10 
!.62e-10 2*11e-ID 
4.213s-! I * lB¶@-! 
3.309e-6 ¶.341e-9 

0 0 
6.611e-1 l.Olk-I 
3.164e-I 6.332e-6 

0 0 
4.032e-B I. 13Oe-I 
4.2391-9 1.137e-9 
1.665e-1 4.1DOe-9 

0 0 
1.155e-3 2.169e-9 
!..322e-3 2.113e-3 
5.362e-! 1.5lte-9 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

l.l5c-12 
I.4le-I2 
6.25e-I3 
1.16e-10 
2.2le-IO 
l.lte-IO 
1.96e-ID 
2.19e-IO 
2.5lc-10 
2.94c-10 
l.9le-IO 
2*3oe-10 
2.1le-10 
1.31e-ID 
6.62e-10 
l.J(le-IO 
l.tlle-10 
l.lle-IO 
5.10e-10 
4.0031-9 

0 
6*006e-6 - 
3.828e-1 

0 
4.819e-9 
5.13e-10 
2.014e-I 

0 
9.36e-10 
1.1011e-9 
6.5le-ID 

0 
0 
0 
0 
0 
0 
0 
0 
0 



RISK ASSESSNENT SPREAOSHfET - INHALAlIOH OF FUGIIIVE OUST (PAGE 1HREEl 
gElDPAGE 
EXPDSURI SCENARIO NUHEER 2: SURFACE SOIL SIIE 2, ADULT AND CHILO RESIDENTS 
CALCULATE HAZARD INOICIS AND CANCER RISKS: 

CNEltlCAl ’ 
DOSE 
CHILD 

loluene 1*45e-II 
lrichloroethene l.I6e-II 
Chloroform 5.114-12 
gis(2-ethylhexyllphthalate 9.12e-IO 
Ilutylbenzylphthelate 
Acenaphthene 
Anthrecene 
genrlalrnthracene 
Benro(bJfluoranthene 
flenzo( klfluoranthene 
Eenzo(g,h,ilperylene 
genrolalpyrene 
Chrysene 
Dibenz(a,hlanthracene 
f luorenthene 
f luerene 
lndeno(l,2,3-cdlpyrene 
eephthtlene 
Pyrene 
Arsenic 
Cadui ue 
Chroeiua IV11 
Copper 
Lead 
Dick41 
Silver 
Vanrdiue 
Zinc 
Cyanide 
Aroclor-1246 
Phenanthrene 

I .l304-9 
I .4374-9 
I .623e-3 
2.306e-9 
2.125e-3 
2.34let 
1.5714-9 
2.3!4e-9 
2.2334-9 
I .066e-! 
5.64Oe-3 
1.1434-t 
I .616e-! 
!.62e-IO 
4.213e-3 
3.3Ote-6 

0 
6.6lle-1 
3.164e-1 

0 
4.0324-l 
4.23!e-9 
I .665e-7 

0 
7.155e-9 
!.022e-9 
5.3624-g 

0 
0 
0 
0 
0 
0 
0 
0 
0 

DOSE DOSE 
ADULl TIME-YEIGHTEO 

4.0!4-I2 
3.28e-I2 
1.46e-12 
2.744-10 
S.lle-10 
4.06e-IO 
4.56e-10 
6.51e-IO 
6.OOe-IO 
6.63e-IO 
4.45e-IO 
I.lle-10 
6.32e-IO 
3.06e-IO 
1.5124-9 
3.23e-10 
4.51e-IO 
2,Ile-lo 
l.l69e-9 
9.34le-9 

0 
I .B66e-7 
8.!32e-11 

0 
I. 136e-6 
1.1314-3 
4.100e-6 

0 
2.1694-9 
2.1134-g 
1.5194-9 

0 
0 
0 
0 
0 
0 
0 
0 
0 

l.lSe-I2 
I .tle-12 
6.254-13 
l.l64-IO 
2.214-10 
I .144-IO 
1,96e-IO 
2.l!e-IO 
2.51e-IO 
2.ll4e-IO 
I .!le-IO 
2.!Oe-IO 
2.lle-10 
1.314-10 
6.62e-10 
I .36e-10 
1.96e-IO 
l.l6e-IO 
5.104-10 
4.003e-3 

0 
8.006e-8 
J.EZ.te-8 

0 
4.613e-9 
5.134-10 
2.014e-6 

0 
3.364-10. 
I. Me-3 
6.5le-IO 

0 
0 
0 
0 
0 
0 
0 
0 
0 

RFD (INHAL) 
(IlGlKUDAY I 

64-l 

RF0 I IHGESl 
(ll6/KG/OAVl 

Ze-1 

le-2 
21-2 

.2 
-01 

.3 

904 
.04 

le-1 

4.34-4 

Ie-3 
.03 

1e-3 
54-4 
5e-3 
4e-2 

t.4e-3 

24-2 
.003 
14-3 
ze-1 
24-2 

2.34-2 

CSF ( IGHAll CSF I lN6ES) HAZARD INDEX HAZARD INDEX 
lK6-DAV(l46I (K6-DAY/W61 CHllD ADUll 

I *la-2 
1.14-2 

l.le-2 
1. Ie-3 
I .4e-2 

1.!45e-I 
,154 

4.0260-l 

6.1 
.02664 
I.711 

I .6675eD 
1.61 

7.5te-I 

11.5 
.0501 

12.115 

I.4152 2.611 

5el 
0.140 
4.141 

6.44-l 

1.740 

4.0#-II 1.364-II 
0 0 

3.238-10 3.124-11 
3.0374-g 6.514e-3 
S.llk-3 I .1154-t 
1.4374-t 4*22le-3 
3.3B24-! 9.554-10 

‘0 0 
0 0 
0 0 
0 0 
0’ 0 
0 0 
0 0 

MI34-8 2.4#e-6 
I .lISe-g 5.0404-3 

9, 0 
I. 5024-7 4.242e-1 
B.lYle-1 2.4110-1 
2.0680-5 5.131e-6 

0 0 
l.Uh-I 3.634e-2 
4.3444-t I .3!6e-6 

0 0 
I .2gDe-g - 3.5514-l 
B.O32e-1 2.4334-I 
1.4114-5 4.I364-6 

0 0 
2.4230-1 6.6414~3 

0 
l.IsDe-7 

0 
3.214e-6 

0 0 
0 0 
0 0 
0 0 
0 0 
a 0 

.O 0 
0 0 
0 0 

CANCER RISK 
ADULl 

0 
\.Zle-14 
1.12e-I5 
l.Dfe-I2 

0 
0 
0 

3.220-10 
2.66,-ID 
1.49e-ID 

0 
2.3024-3 
3.4ItI2 
1.1594-3 

0 
0 

3.6le-IO 
0 
0 

2.502e-1 
0 

4.1034-l 
0 
0 

5.12e-10 
0 
0 
0 
0 

5.1134-3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

_________________--_-----------------------.--------------------------------------------------------------------------------------------------------------------------.------------------,------------------------- 

lOTA 1.31OC’l 3.1964-2 4.462e-1 
____________--------_____ ______________-__--_----------------------~-----~-----------------------.-----------------------~----------------------~---------.-------------. .._._________.._._.__.._~_ 
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DOSE ’ 
IIPE-YE!CH!EO 

fb!C:‘!r’E Wk!Af!C Il!D!CES A&D CAtiCEP PISIS 

DOSE 
CHEMICA! CH!LC 

Tc!uene J.Ele-12 
Cblcrofm t.cJle-12 
BlSI?-e’.~)I~eu,i‘lohthllate 2.6D6e-9 
D1-4xty!chthal~te 
B~trI~e~zylphtl!alate 
Cln&hyIphthelate 
Acenaphthene 
Anthracene 
Benzlalanthracene 
6enzOlblflucranthene 
6en:o~~lfluorant~ene 
Reazolp.h.rioer!lene 
Ben:cl a loyrerle 
Coyrene 
Fluoranthene 
Fluorene 
Indenol j.i.?-cllc!re~e 
Pyrene 
Aroclor-1251 
Arsonlc 
Bar i UT 
Ferylllcr 
Cadnrs 
Chrcmlun I\1 1 
Copper 
Lead 
Mafqabese 
Hercury 
Nickel 
Sliver 
Vanadiufl 
17nc 
Cyanide 
Arcclar-12JP 

5.83e-10 
1 .OZlO-? 
3.92?-1D 
3.11e-10 
$.96e-ID 
I .19Ce-9 
1.4336-3 
1 .!:ie-3 
l.i!Ee-9 
1.!75e-9 
l.4?5e-9 
!.ll?e-9 
!.Sle-1CI 
l.ICSe-9 
2.9?Te-9 
! .We-9 
5.213e-E 
l.S:le-1 

i.2lOe-9 
0 

!.lUe-7 
3.(?6e-7 

0 
0 

4.??6-:o 
0 
0 

l.!OEe-1 
0 

6.62Ce-9 
1.6!7e-9 

0 
0 
0 
0 
0 
0 

DOSE 
ADULT 

2.72e-12 
5.67e-I3 
;.3Ee-10 
I .?3e-10 
T.B.?e-ID 
l.OBe-10 
9.O?e-II 
2.53e-10 
3.61e-10 
1.96e-10 
h.E.Ee-10 
3.6lc-ID 
4.45e-10 
4.l9e-10 
5.91e-1C 
I .OZe-10 
3.29e-10 
.9.29e-10 
?.Dle-10 
1.190e-8 
L.!22e-3 
I.Zle-10 

0 
1.463e-1 
!.259e-1 

0 
0 

l.l9e-10 
0 
0 

5.J99e-9 
0 

1. !Ole-9 
(.lle-IO 

0 
0 
0 
0 
0 
0 

l.l7e-12 
2.4?e-13. 
3.15e-IO 
6.26e-11 
!.23e-IO .’ 
4.62e-11 
3.E9e-11 
1 .OBe-10 
l.!!e-ID 
l.lle-ID 

2.06e-10 
I .55e-10 
l.?le-IO 
l.EOe-10 
2.56e-ID 
1.39e-11 
I .4le-10 
?.55e-10 
1 .i?e-10 
6.3tbe-9 
1.852e-6 
2.67e-IO 

0 
6.27le-8 
?,i22e-8 

0 
0 

f.lCe-11 
0 

?.!35e-8 
0 

s.sse-10 
2.02e-10 

0 
0 
0 
0 
0 
0 

PFD I INHALI RFD I INGESl CSF I INHALI CSF I INGESI HAZARD INDEX HAZARD INDEX CANCER DISK 
I WKGlDAV I IHGltGlDAVl IKC-DAVlWG) I KG-DAY /MG 1 CHILD ADULT ADULT 

6e-I Ze-I 
le-2 
2e-2 
le-1 

” 

.1 

-06 
.J 

.04 

.Ol 

.03 

.OOOl 

6e-1 

1.3e-4 
.ODOl 

. DO009 

le-3 
*OS 

Se-3 
5e-4 
le-3 
be-2 

1 .re-3 
-1 

.DDO3 
Ze-2 
.DO3 
7e-3 
2e-1 
2e-2 

E.le-2 

E.Bb5e-1 
.051 

4.02te-I 

6.1 
.02661 

1.4152 

5el 

6.teD 
6.leO 
bale1 

E.de-1 

6,le-3 
1 .ae-2 

1.6615eO 
1.61 

1.59e-1 

11.5 
.05D6 

2.564 

1.7 

4.3eD 

l.leO 

3.2!e-11 
1.26?-10 
3.1b9e-9 
1.269e-9 
3.19?e-9 
2.33e-1D 
3.319e-9 
1 .E67e-3 

0 
0 
0 
0 
0 
0 

3.302e-6 
5.650e-9 

0 
E.l19e-3 

0 
3.277e-5 
1.333e-4 

2.7E2e-1 
0 

1 .OBDe-i 
I .256e-5 

0 
0 

1.165e-6 
0 
0 

1.612e-5 
0 

1 .Ille-! 

0 
0 
0 

‘0 
0 
0, 
0 

9.?7e-12 
3.54e-11 
2.!DOe-6 
1.205e-9 
9.COe-1[ 
6.73e-11 
9.45e-10 
5.27e-10 

0 
0 
0 
0 
0 
0 

9.?22e-9 
l.S95e-9 

0 
1.727e-8 

0 
9.25le-6 
5.156e-5 
T.739e-8 

0 
3.050e-2 
!.565e-6 

D 
0 

4.135e-7 
0 
0 

4.552e-6 
0 

l.OTle-8 
0 
0 
0 
0 
0 
0 
0 

C 
3.33e-15 
!.TSe-i! 

c 
0 
0 
f 
0 

1.76e-1D 
1.3te-ID 
1 .Q9e-lb 

0 
1.515e-9 
6.?6e-12 

3 
0 

?.Sle-10 
0 

6.2Ce-10 
3.?ESe-3 

0 
9.99e-10 

0 
3.2tbe-7 

1 
0 
C 
0 
0 
0 
0 
0 
0 

9.Tle-10 
0 
0 
0 
0 
0 
0 ---_____----____________________________-----------------------------------------------------------------------------------------------------------------------------------------------------------------------~--. 

I!!!! ____________________-----------.------------------------------------------- - ________________________________________------------------------------------------ !:9!fn:! --_______- i:“lls:I _____----_ I:I19f:I __.. 
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RISK ASSESSMEIIT SPREADSHEET - INHALAlION Of FUGITIVE OUST IPAGE TWOI 
BETHPAGE 
EKPOSURE SCENARIO NUMBER 4: FUTURE SURFACE SOIL SITE 1, ADULT AND CHILD RESIDENTS 
CALCULATE DOSES: 

CHEiCAL C IUG/Ktt ALPHA I MASS FRACTION 1 R10 (G/S) 

lOTA lOTAL 
DOSE lHG/KG/DAVl DOSE IHGIKGIDAV1 

X lUGlM3I CHILD ADULT 

TOTAL 
DOSE (MG/KG/DAVl 
TIME-WEIGHTED 

l,l,l-Trichloroethane 
letrachlorcethene 
Trlchloroethene 
1,2-Dlchloroethene, tram! 
Dl-n-butylphthalate 
Butylbenzylphthalate 
Arsenic 
Cadmium 
Cooper 
Cyanide 

. . 

14.5 I .45e-3 t.. im-a 
034 0.34e-1 6.452e-1 

36.5 3.65e-8 2.824e-8 
3.1 3.le-9 2.398e-9 

16 l.Se-8 I .238e-8 
91.5 9.15~~a I. 543e-8 

1214000 1.244e-3 .!.624e-4 
2000 2e-6 1.547e-6 
1900 1.9e-6 6. I lie-6 
6000 le-6 4.642e-6 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

1.454e-1 
8.364e-6 
3.66Qe-1 
3.109e-0 
1.605e-1 
9.178e-I 
I .248e-2 
2 .OQle-5 
1.922s-5 
6.0lle-5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

l.lle-10 
1 .We-9 
3.54e-10 
3.0Qe-11 
1.55e-IQ 
9*45e-IO 
I .206e-5 
1.939e-6 
1.65Be-8 
5.816e-a 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.91e-II 
2.282e-9 
9.99e-II 
B.llle-12 
4,36e-11 
2.61e-IQ 
3.404e-6 
5.413e-9 
2.162e-8 
I .642e-8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

l.lOe-I1 
9.16e-10 
4.28e-11 
3.64e-12 
I.BBe-11 
l.lle-IO 
1.459e-6 
2.346e-9 
9.265e-9 
l.QJle-9 

p1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: 0 
0 

-----------__------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 0 
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RISK ASSESSMENT SPREADSHEET - IflHAlATlON OF FUGITIVE OUST IPACE THREEI 
BETHPACE 
EXPOSURE SCENARIO NUIl6ER 4: FUTURE SURFACE SOIL SITE I. ADULT AND CHILD RESIDENTS 
CALCULATE HAZARD INDICES AN0 CANCER RISKS: 

CHEWlCAl 
DOSE DOSE DOSE 
CHILF ADULT TIWC-YEIGHTEO 

RFD 1 INHALl 
IWGIKGIDAYI 

3e-I 

RF0 I INGESI 
t HGlKGlOAVl 

9e-2 
le-2 

CSF I INHALI CSF (INGESI HAZARD INOEK HAZARD INOEl 
(KG-DAV/NGl IKG-OAVlNG) CHILD ADUll 

CANCER RISK 

I, 1 ,l-Tr lchloroethane 
letrachloroethene ‘. 
Trlchloroethene 
1,2-Dlchloroethene, trans 
OI-n-butylphthalate 
Butylbenzylphthalate 
Arsenic 
Cadnlum 
Copper 
Cyanide 

I .ble-10 
!.Mte-9 
3.54e-10 
3.0Ge-11 
1.55e-10 
9.45e-10 
I .206e-5 
1.939e-6 
1.658e-6 
5.BlEe-8 

0 
0 
0 

3.91e-I1 l.IOe-11 
2.262e-9 9.lBe-IO 
9.99e-11 b.28e-11 
6.16e-12 3.64e-12 
4.36e-I1 1.66e-11 
2.61e-10 l.lte-10 
3.104e-6 1. (59~6 
5.413e-9 2.346e-9 
2.162e-6 9.265e-9 
1.642e-6 I.OJle-9 

0 0 
0 0 
0 0 
0 0 
0 0 
0. 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
a 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

2e-2 
le-1 

-2 
le-3 
5e-4 
le-2 
2e-2 

1 .Be-3 
l.le-2 

5el 
l.leO 

i.O35e-9 
5. te-2 5.053e-1 
l.le-2 0 

9.39e-10 
9.69e-10 
2.953e-9 
1.536e-3 
2.423e-5 
l.l9Te-6 
l.alle-6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.92e-10 
I .126e-I 

0 
2.65e-IO 
2.7be-10 
1.3be-IO 
2.126e-3 
6.64le-6 
3.3?Be-1 
5.131e-1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 0 
0 
0 
0 
0 
B 
0 
0 

ADULT 

0 
3.lbe-11 
3.05e-13 

0 
0 
0 

9.116e-6 
1.7B9e-9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL 
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RISK ASSESSMENT SPREADSHEET - INHALAllON OF FUGITIVE OUST (PAGE TYO) 
BETHPAGE 
EXPOSURE SCENARIO NUMBER 5: FUTURE SURiACE SOIL SITE 2, ADULT ANO CHILD RESIOENTS 
CALCULAIE DOSES: 

CHEMICAL 

Tetrachloroethene’. 
lrichloroethene 
Eis(Z-ethylhexyl)phthalate 
Di-n-butylphthalate 
Acenaphthene 
Anthracene 
Benz(a]anthracene 
Benzolblfluorenthene 
Benzolklfluoranthene 
Benzolg,h,i)perylene 
Eenzo(a)pyrene 
Chrysene 
Fluoranthene 
Fluorene 
IndenolI,2,3-cdlpyrene 
Naphthalene 
Pyrene 
Arsenic 
Chromium (Vi) 
Copper 
lead 
Nercury 
Silver 
Zinc 
Aroclor-1216 
Phenanthrene 

C lUG/KGl 

3.6 
13.6 

62 
(0 

213 
196 
319 
462 
369 
281 
391 
(11 

605 
160 
62 
66 

760 
5900 

0 
0 
0 

180 
1300 

0 
6600 
561 

ALPHA IMASS FRACTlONl R10 (G/S) 

3.6e-9 I, 568e-9 
I .36e-6 5.69be-9 
6.2e-6 2.556e-8 

be-0 I .650e-6 
2.13e-7 6.166e-8 
I .96e-7 B.OEle-E 
3.79e-7 1,56be-1 
b.62e-7 1.906e-1 
3.69e-7 I .523e-1 
Z.Ble-7 1.159e-7 
3.97e-7 1.636e-7 
b.bbe-7 1.632e-7 
E.O5e-7 3.321e-7 

1 .Be-7 l.b27e-6 
6.2e-6 2.558e-8 
6.6e-8 3.5b6e-8 
7.6e-7 3.136e-7 
5.9e-6 2.43be-6 

0 0 
0 0 
0 0 

l.Be-7 7.127e-0 
1.3e-6 5.36be-7 

0 0 
B.Be-6 2.806e-6 

5.6be-7 2.327e-7 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

TOlAL WA1 1OlAl 
DOSE INGlKGlOAVl DOSE [NG/KG/OAVl DOSE (NG/KG/OAV) 

X lUG/H3) CHILD ADULT TIME-NEIGHlEO 

2.032e-8 
7.381e-8 
3.316e-7 
2.139e-7 
I. 139e-6 
I .Oblle-6 
2.021e-6 
2.bTle-6 
I .97te-6 
I .503e-6 
2.123e-6 
2.315e-6 
b. 306e-6 
9.621e-1 
3.316e-1 
1.6OOe-1 
b.OIISe-6 
3.156e-6 

0 
0 
0 

9.627e-7 
6.953e-6 

0 
3.637e-5 
J.Olle-6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.96e-II 
7.13e-11 
3.2le-IO 
2.07e-10 
l.iOle-9 
l.O13e-9 
1.959e-9 
2.366e-9 
I. 908e-9 
1.453e-9 
2.052e-9 
2.295e-9 
b.l62e-9 
9.31e-IO 
3.2le-IO 
b.b5e-IO 
3.929e-9 
3.060e-6 

0 
0 
0 

9.31e-10 
6.72le-9 

0 
3.515e-6 
2.916e-9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5.55e-12 
Z.Ole-11 
9.OSe-11 
5.6be-11 
3.Ile-IO 
2.ESe-IO 
5.53e-10 
l.lle-10 
5.39e-10 
b.lOe-10 
6.19e-10 
6.b.9e-10 
1.115e-9 
2.63e-IO 
g.O5e-11 
1.29e-10 
I. loge-9 
9.61le-9 

0 
0 
0 

2.63e-IO 
1.69le-9 

0 
9.92be-9 
8.23e-IO 

0 
0 
0 
0 
0 
0 
0 

: 
0 
0 
D 
0 
0 

2.36e-12 
6.63e-12 
3,8Be-11 
2.50e-11 
1.33e-10 
I .23e-10 
2.31e-IO 
2.89e-10 
2.31e-10 
I .76e-IO 
2.bEe-10 
2.76e-10 
5.0te-10 
l.l3e-IO 
3*69e-11 
5.9Ee-11 
t.76a-10 
3.690e-9 

0 
0 
0 

l.l3e-10 
E.IJe-IO 

0 
1.253e-9 
3.53e-10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



. 

. 

. EXPOSURE SCENARIO NUMBER 5: FUTURE SURFACE SOIL SITE 2, ADULT AND CHILD RESIDENTS 
CALCUlA7E HAZARD INOICFS AN0 CAuCER RISKS . 

CHElllCAt ‘. 
DOSE 
CHILD 

RISK ASSESWNT SPREADSHEET - INHALAIIQN OF FUGITIVE DUST (PAGE THREE) 
BEIHPAGE 

DOSE DOSE 
ADULT TIM-YEIGHTEO 

Tetrachloroethene I.96e-11 
Trichloroethene 1.13e-11 
Bisl2-ethylhexyljphthalate 3.21e-10 
Oi-n-butylphthalate 
Acenaphthene 
Anthracene 
Eenzlalanthracene 
Benzolb)fluoranthene 
6enzolk)fluoranthene 
Benaolg,h,~)perylene 
Benzolalpyrene 
Chrysene 
Fluoranthene 
F luorene 
Indeno(1,2,3cd)pyrene 
Naphthalene 
Pyrene 
Arsenic 
Chroniun IVI) 
Copper 
lead 
Nercury 
Silver 
Zinc 

Aroclor-1246 
Phenanthrene 

2.01e-10 
l.lOle-9 
l.Olle-9 
1.959e-9 
2.368e-9 
I .906e-9 
1.453e-9 
2.052e-9 
2.295e-9 
4.162e-9 
9.31e-10 
3.21e-IO 
4.b5e-IO 
3 *929&9 
3.05Oe-6 

0 
0 
0 

9.3le-10 
6.121e-9 

0 
3.515e-8 
2.916e-9 

0 
0 
0 
II 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5.55e-12 
2.01e-II 
9.05e-1 I 
5.64e-I1 
l.lle-IO 
2.66e-IO 
5.53e-IO 
6.74e-IO 
5.39e-10 
l.lOe-IO 
5.79e-10 
6.46e-IO 
l.ITSe-9 
2.63e-10 
9.05e-11 
1.26e-IO 
I. loge-9 
6.611e-9 

0 
0 
0 

2.63e-10 
I .691e-9 

0 
9.924e-9 
6.23e-10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.38e-12 
6.63e-12 
3.6Ee-I1 
2.50e-11 
I .33e-IO 
1.23e-IO 
2.37e-IO 
2.69e-10 
2.3le-10 
I .‘76e-10 
2.46e-10 
2.7Be-10 
5.04e-10 
l.lle-10 
3.66e-II 
5.36e-11 
4.75e-10 
3.690e-9 

0 
0 
0 

l.l3e-IO 
6.13e-IO 

0 
4.253e-9 
3.53e-IO 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

RFD (INHAL) 
I MG/KG/DAY I 

RFD 1 INGES) 
illG/KG/OAV) 

(e-2 

2e-2 
te-I 

-06 
*3 

.04 

.04 

6e-7 

4,3e-4 
.00009 

te-3 
.03 

le-3 
Se-3 
le-2 

I .4e-3 
.0003 
,003 
2e-1 

2.9e-2 

csF I~NHAL) 
(KG-OAV/llG) 

I .Be-3 
I .7e-2 

CSF 1 INGES) 
(KG-OAVIWG) 

5.le-2 
l. le-2 
1.4e-2 

6.645e-I I .6675eO 
-054 1.61 

4.026e-1 7.59e-1 

6.1 11.5 
.026.94 .0506 

1.4152 2.6611 

5el 
4.lel 

7.7eO 

HAZARD INDEX HAZARD INDEX 
CHILD ADULl 

CANCER RISK 
ADULT 

I .228e-9 
0 

I .002e-8 
1.292e-9 
lI147e~6 
2.111e-9 

0 
0 
0 
0 
0 
0 

6.503e-6 
1.454e-a 

0 
6.947e-8, 
E.l85e-6 
I .906e-5 

0 
0 
0 

3.231e-6 
I .400e-6 

0 
0 

6.284e-8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

‘0 

.o 
0 
0 

3.47e-IO 7.63e-14 
0 7.77e-lb 

2.028e-9 3.39e-13 
3.65e-IO 0 
3.236e-9 0 
6.96e-10 0 

0 2.73e-IO 
0 3.22e-10 
0 1.2!e-IO 
0 0 
0 1.974e-9 
0 9.7le-12 

I .636e-6 0 
b.l05e-9 0 

0 l.ISe-11 
1.961e-6 0 
2.3lle-6 0 
5.382e-6 2,306e-8 

0 0 
0 0 
0 0 

9.122e-7 0 
3.953e-7 0 

0 0 
0 2.047e-0 

I .774e-8 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

------‘----------------------~------------------------------------------------------------------------------------------------------~---------------------------------------------------------~-------------------- 

TOTAL 2.40le-5 6.76Oe-6 4.631e-6 
-------------------------------------------------------------------------------------~-------------------____________________-----------~~-~------~----------- ________________________________________-.-..-.--..~ 
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------.--------..----------~--------~----~-----------------------------------------------------------------------------------------------------------------------.---.--__------__---.----------------------------- l 
RISK ASSESSMENT SPREADSHEET - iNHALATlON OF FUGITIVE OUST IPAGE TYOI 
6ETHPAGE 
EXPOSURE SCENARIO NUMBER 6: FUTURE WRFACE SOIL SITE J. ADULT A10 CHILD RESIDENTS 
CALCULATf DOSES: 

CHEI(iCAL 

lbluene 
letrachloroetheve 
Trlchloroethene 
1,2-Oicbloroethene, tram 
Bisl2-ethrlhervllchthalate 
ButylbenzClphthaidte 
Benzolb)fluoranthene 
Benzol klfluoranthene 
Benzolg,h,i)perylene 
Benzolalvyrene 
Chrysene 
Fluorasthene 
Pyrene 
CoDper 
Manganese 

C IUG/KGI ALPHA IMASS FRACTION1 

13.9 

2.B 
140 
41 
46 
43 
41 

50 
43 
51 
10 

8000 
195oco 

le-9 
1.39e-8 

3e-9 
2.Be-9 
l,le-1 
4.le-B 
4.6e-8 
4.3e-B 
4,le-B 

Se-8 
4.!e-B 
S,le-8 

le-a 
8.8e-6 

1,95e-4 

0 
0 

RIO (G/S1 X IUGlN3). 

TOTAL 10141 TOTAL 
DOSE IllG/KG/OAV) DOSE IMG/KG/OAV) OOSE IRGIKGIDAY I 

CHILO ADULT TIME-YEIGHTED 0 

3!55e-10 
4.929e-9 
l.O64e-1 
9.93e-10 
4.964e-8 
I .454e-0 
1,63le-6 
t. 525e-8 
1.454e-0 
1.113e-8 
l.!ZSe-B 
2.02le-8 
2.4B2e-8 

,3.120e-6 
6.914e-5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.01Ee-4 
2.889e-8 
6.235e-9 
5.819e-9 
2.910e-1 
B.521e-8 
9.560e-8 
E.g31e-B 
B.52le-8 
l.O39e-1 
B.93le-8 
l.IBSe-7 
1.455e-I 
1 .B29e-5 
4.053e-4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.01e-12 
2./ge-11 
6.03e-12 
5.62e-12 
Z.Ble-IO 
B.Zte-11 
9.24e-11 
a.64e-11 
B.24e-11 
1 .OOe-10 
E.S4e-11 
t.l5e-10 
1.4le-10 
1.1608-8 
3.911e-7 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5.61e-13 
l.EEe-12 
i.lOe-12 
1.5ge-12 
1.94e-11 
2.33e-11 
2.61e-11 
2.44e-11 
2.33e-11 
2.84e-II 
2.44e-II 
3.23e-It 
3.91e-11 
4.991e-9 
1,106e-1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.43e-13 
3.3Be-12 
1.29e-I3 
6.Ble-13 
3.40e-I1 
g.g7e-12 
l.IZe-11 
l.O5e-11 
g.91e-12 
1.22e-11 
l.OSe-11 
1.3ge-11 
l.lOe-11 
2.139s~9 
4. I4Oe-8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. D 

a 

l 

a 

l 

l 

-------~----..------------------------------------------------------------------------~--------------------------------------------------------------------------.----.-..----.------------------------------------ l 
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AiSK ASSESSMENT SPRElOSHEEI - lhHAlATIOll OF FUGITIVE OUST IPACE THREEI 
RETHPAGE 
EXPOSURE SCENARIO NUMER 6: FUTURE SURFACE SOIL SITE 3, ADULT AND CHILD RESIDENTS 
CAlCPLAlE HAZARD INDICES 4NO CANCER PISKS: 

DOSE DOSE 
CHILD ADULT 

DOSE 
CHEMICAL 

laluene 
1etra:hloroethene 
lrichloroethene ’ 
1.2-Dlchloroethene. trans 
Bisl2-ethylhexyllphthalate 
Butylbenzylphthalate 
Benzol blf luoranthene 
Ben:dkIfluoranthene 
Een:olg,h,ilperylene 
Benzolaloqene 
Chrysene 
Fluoranthene 
Pyrene 
Copper 
Manganese 

2.Ole-I2 5.6le-I3 2.43e-13 
Z.Ige-11 l.BEe-I2 3.38e-12 
6.03e-12 l.lOe-12 1,29e-13 
5.62e-12 1.59e-12 6.6le-13 
2.8le-IO 1.94e-11 3.40e-II 
6.24e-11 2.33e-11 9.91e-I2 
9.24e-I1 2.61e-11 l.l2e-11 
8.64e-11 2.44e-I1 1.05e-11 
6.211-11 2.33e-11 9.9Te-12 
I .OOe-IO 2.B4e-11 1.22e-1.1 
!.54e-II 2.44e-I! l.OSe-11 
l.ISe-10 3.23e-11 1.39e-11 
l.lle-10 3.91e-II l.lOe-II 
I .lEBe-8 4.99le-9 2.139e-9 
3.911e-1 l.l06e-1 4.14Oe-8 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 ) 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

TIME-YEIGHTEO : 
RFD I INHALI 
IHGIKGIDAYI 

le-I 

RFD I IWGESJ 
IWKGlDAY I 

Ze-1 
le-2 

2e-2 
2e-2 

.2 

.ooot 

-04 
.03 

le-2 
-1 

csF (INHAL) CSF I INCESl HAZARD INDEX HAZARD INDEX 
(KG-DAV/MG1 I KG-DAY/MCI CHILD ADULT 

l.Be-3 
l.le-2 

.654 
4.026e-1 

6.1 
-02664 

6.lOe-12 
5.10-2 1 .llSe-9 
l.le-2 0 

1 .lSe-10 
I .4e-2 6.169e-9 

2.51e-10 
1.61 0 

1.59e-1 0 
0 

11.5 0 
.0506 0 

1.769e-9 
2.930e-9 
2.762e-7 
4.921e-4 

0 
0 
0 
0 
0 
0 

i 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1*69e-12 
4.93e-IO 

0 
4.96e-11 
2.461e-9 
1.21e-11 

0 
0 
0 
0 
0 

5.05e-10 
6.2le-10 
1.196e-6 
I .369e-4 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 0 
0 
0 
0 
0 
0 
0 
0 

CANCER RISK 
ADULT 

0 
l.Obe-13 
6.56e-15 

0 
2.98e-13 

0 
1.24e-11 

5.4Ee-12 
0 

9.66e-11 
3.66e-13 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

l 

0 

0 

l 

l 

l 

a 

0 

l 

l 

0 

l 

l 

l 
________________________________________----------------------------------------------------------------------------------------------------------------------------.------_-----_--------------------------------- 
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________._______________________________---------------------------------------------------------------------------------------------------------------------------.------------------------------ 
RISK ASSESSHEN SPREADSHEET - EXPOSURES THROUGH HOUSEHOLD USE OF GROUNDYAlER 

SllE NAME: 
LOCAlION: 
DATE: 

BEIHPAGE 
6ElHPA6E, NV 
OEC 1991 

HAZARO INDICES All0 INCREMEWTAL CANCER RISKS ARE CAlCULAlEO EV ON THE FOLLOVING SPREADSHEETS. 1HREE EXPOSURE ROUTES ARE CONSIDERED: 
IN6ESlIOH OF 6ROUIOVAlER, IWHAlAllON OF VOLAlllES DURING SHOYERINC/6AIHIN6, AND OERMAL COlllACl YNIlE SHOYERIW6/6AlHING. 
ASSUIIPTIONS ARE OUlLINED IELOW. 

EXPOSURE SCENARIO NUMBER 1: CURREWI GROUNOYATER EKPOSURE, ADULT EMPLOYEES. 
________________________________________---------------------------------------------------------------------------------------------------------------------------------------------------------- 

REFERENCES: EPA, OECEllUER 1969 
fOSTER AND CHRbSlbYSXI, 1961 

---------1-----------------.-------_------------------------------------------------------------------------------------------------------------------------------------.-------------------------- 

INGESIIOII: IEX : (C I 

VHERE: C : 
IR : 
EF : 
ED : 
RY : 
11 : 

IR I El I EDI/IBU x 11 x 365) INHALAlIbW: 

GRbUNbYAlER CONCENlRAlIbN IRG/lI 
IN6ESlION RAIE ILIlERS/bAY) 
EXPOSURE FREPUERCV IOAVSIVEAR) 
EAPOSURE OURAllOli IYEARS) 
BOOV YEIGHI [K6l 
LIFEllHE (YEARS1 

OERHAL CONIACI: DE.! : (C a PC I IV I El x EF x EDl/lBV I 11 x 1000 x 3651 

VHERE: C : 
PC : 
AV : 
El : 
EF : 
ED : 
w : 
11 : 

6ROUNOYAlER CONCENlRAIIOW (H6/1] 
1HE PERMEA6lLIIV CONSlANl OF IlAlER ICW/HR) 
THE SKIN SURFACE AREA AV411161E FOR CbMlACl (CWt) 
EXPOSURE IlllE (HRSIDAV) 
EXPOSURE FREPUENCY lDAVS/VEARl 
EXPOSURE bURAIiOH (VEARS) 
BOOV VEICHT (K6) 
LIFEllHE [VEARS) 

IEX : IS x IR I EF x ED)/[M x IT I RI I lEI)x(b: t EiP(-RI x bt)/h - EXP(h I lb:-bt))/th) 

WERE : S : VbLAlILE OR6ANIC CHEMICAL 6EHERAlIOl RATE (U6/CU6IC HElER/lllN) 
IR : lllHALAlIOH RATE (llTERS/ttI~l 
01 : StlbIER DURAIIOI IllIll 
RI : AIR EKCHAil6E RATE (l/lllN) 
bt : IblAt WRATIOW IN SHOWER Rbbll (11111) 
I : BbbV ME16Hl (K6) 
IV : SHbUER Rbblt AIR VOLUME [Wl) 
R : IDEAL GAS LAY CbKlAIII (AlR-NW/ROl/K) 

ENlER INPUT PARAntlERS: 

INGESlIbN: ADULT EXPOSURE 

IR: 
IF: 
ED: 
BY: 
11: 

I 
250 
25 
lb 
lb 

INHALAlION: ADULl EXPOSURE 

IR: 0 
EN: lb 
0s: 15 
ot: 20 
Ra: .0063 
sv: 12 
ED: 0 
R: .oo@oaz 

CbllVERSIbN 
FACTOR : 

d: 1 
1s: 2 
11: 293 
1s: 316 
n1: .962 
n2: .616 
1: 293 
FR: 10 

9.765e-3 

OERHAL COWlACT: 

PC: 
AV: 
El: 
EF: 
ED: 
EM: 
11: 

ADULT EXPOSURE 

Oe-4 COWVERSIOH 0 
19400 FAClbR : 

0 
0 
0 

10 
lb 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF CAOUNDYAIER IPACE TWO1 
BETHPAGE 
EXPOSURE SCENARIO NUNGEP I : CURRENT GROUROYAlER EKPOSURE, ADULT EMPLOYEES 
CALCULATE DOSES: 

CHEMICAL 

loluene .DllS 
Ethylbenzene . . .0026 
Xylenes ,006 
l,l,l-Trichloroethane 2.113 
I, I-Dichloroethane ,188 
letrachloroethene .166 
Trichloroethene 12.265 
l,l-Dichloroethene .D541 
l,t-Dichloroethene, trans .JJ2 
Carbon tetrachloride .DD31 
Bisl2-ethylhexyI)phthalate .D2l5 
Di-n-octylphthalste .OD7J 
Di-n-butylphthalate 0 
Benzoiblfluoranthene ,002 
Fluoranthene ,002 
Naphthalene .003 
Pyrene ,002 
2-Nethylphenol ,002 
I-Nethylphenol ,002 
2,4-Dinethylphenol .0051 
Arsenic .Olll 
Berylliun .0013 
Cadni UR .0829 
Chromium 1111) .0713 
Chromium (VI) -0211 
lead .0369 
Manganese ,402 
Nickel .0202 
lhalliun ,001 
Vanadium ,159 
Cyanide ,511 

GM CONC. )IOLECUlAR HENRYS LAY tlASS TAAUSFER INGESTION lNHAlAllON DERHAL 
INGlll WEIGHT CONSTANT COEFFICIENT (KAI) DOSE DOSE DOSE 

92.13 
106.16 
106.16 
133.41 
38.96 

165.83 
131.39 
96.94 
96.94 

153.62 
390.62 

331 
210.3 
252.3 
202.3 
128.2 
202.3 
106.1 
106.1 
122.2 
14.92 

9.0122 
112.4 

51.996 
201.19 

55 
56.71 

204 
50.942 

6.66e-3 
S.le-3 

4.33e-3 
3e-2 

4,26e-3 
1.53e-2 
t.le-3 
l.te-I 
(I.Te-2 
2.3e-2 

3e-1 
.DOOOlJ 
2.8e-I 

.DDOO122 

.ODOOO65 
4.6e-4 

.DDDOO51 

.ODODD39 

.OOODOl3 
.ODDDll 

1.1521el 1, IZSe-4 0 
1.631Jel 2.544e-5 0 
I ,601Oel S.BJle-5 0 
I .4983el 2.061e-2 0 
1.6568et I ..t40e-3 0 
1.3333el J.JlOe-3 0 
I.4616el l.ZOZe-1 0 
I, JJODel 5.352e-4 0 
1.1656el 1.554e-3 0 
1.391Eel 3.62Oe-5 0 
l.O56e-2 2.104e-4 0 
5.61De-1 1.534e-5 0 
l .lSBe-2 0 0 
5.103e-1 l.t5Je-5 0 
3.104e-1 1.!57e-5 0 
t.t7!2eO 2.935e-5 0 
2.449e-I l.t5Je-5 0 
2.587e-1 1 .tSJe-5 0 
8.601e-2 l.!5Je-5 0 
I .0035eD 5.5JJe-5 0 

0 I. 145e-4 0 
0 1.212e-5 0 
0 8.1126-4 0 
0 6.!JJe-4 0 
0 2.065e-4 0 
0 3.6lle-4 0 
0 3.!33e-3 0 
0 I .tJJe-4 0 
0 t.JllSe-6 0 
0 1.556e-3 0 
0 5.656e-3 0 
0. 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 



RISK ASSESSNENT SPREADSHEET - HOUSEHOLD USE OF GROUNDWATER IPAGE THREE) 
BETHPAGE 
EIPOSURE SCENARIO NUNBER 1: CURRENT GROUNOWATER EXPOSURE. ADULT ENPLOYEES 
CALCULATE HAZARD INDICES: 

CHENICAL 
INGtDERM INHALATION REFERENCE REFERENCE . HAZARO IWO HAZARO HAZARD 

DOSE DOSE OOSE INC. DOSE INH. ING./OERJl IND. INH. INDEX 

Toluene 
Ethylbenzene 
Kylenes 
l,l,l-Irichloroethane 
l,l-Dichloroethane 
letrachloroethene 
lrichloroethene 
1,1-Dichloroethene 
1,2-Dichloroethene, trans 
Carbon tetrachloride 
BislZ-ethylhexyl)phthalate 
Di-n-octylphthalate 
Oi-n-butylphthalate 
Ueozolblfluoranthene 
Fluoranthene 
Naphthalene 
Pyrene 
2-Hethylphenol 
4-Rethylphenol 
2,4-Oimethylphenol 
Arsenic 
Berylliun 
Cadniun 
Chro#iun (III1 
Chroniua (VII 
lead 
Manganese 
Nickel 
Thalliun 
Vanadiun 
Cyanide 

2e-I 
le-1 
Se0 

Ye-2 
le-1 
le-2 

Ye-3 
2e-2 
le-4 
2e-2 

-02 
‘le-I 

1.125e-4 0 6e-I 5.626e-4 0 5.626e-4 
2.544e-5 0 3e-1 2.544e-4 0 2.544e-4 
5.611e-5 0 Ye-2 2.935e-5 0 2.!35e-5 
2.068e-2 0 3e-1 2.2!Je-1 0 2.2!Je-1 
I .64De-3 0 le-I 1.64De-2 0 1.64Oe-2 
T.JlOe-3 0 T.JlOe-I !I I. JlOe-1 
1.202e-1 0 0 0 0 
5.352e-4 0 5.94Je-2 0 5.!4Je-2 
?.554e-3 0 3.IJJe-1. 0 3.JJJe-I 
3.620e-5 0 5.172e-2 0 5.112e-2 
2. IO4e-4 0 l.O52e-2 0 l.O52e-2 
7.534e-5 0 3.16Je-3 0 3.76Je-3 

0 0 0 0 0 
l.t51e-5 0 0 0 0 
1.95Je-5 0 4.092e-4 0 4*6!2a-4 
2.935e-5 0 ?.33te-3 0 ?.33!e-3 
1.957e-5 0 6.523e-4 0 6.523e-4 
l.t51e-5 0 3.914e-4 0 3.!lle-4 
I .95Je-5 0 3.914a-4 0 3.!14e-4 
5.5JJe-5 0 2.189e-3 0 2.16!e-3 
l.l45e-4 0 I .145e-1 0 l.l45e-1 
I .212e-5 0 2.544e-3 0 2.544e-3 
8,tlZe-4 0 1.6223eO 0 1.6223eO 
6.917e-4 0 .ODDODO6 6.3JJe-4 0 6.!JJe-4 
2.065e-4 0 (e-1 4.12!e-2 0 4,124t2 
3.6lle-4 0 4.3e-4 2.5Jte-1 0 2.5Jte-1 
3;933e-3 0 .DOOl 3.933e-2 0 3.!33e-2 
I.t7Je-4 0 !.883e-3 0 !.883e-3 
9.785e-6 0 1.396e-I 0 I .396e-1 
1.556e-3 0 2.223e-1 0 2.223e-I 
5.656e-3 0 2.626e-1 0 2.1128e-1 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 D 0 
0 0 0 0 0 
0 0 0 0 0 

--------__-__-_-----------------------------------------------------------------------------------------------------------------------------------------------------.----------------------------- 

lOTA HAZARD INOEX 4.2685eO ‘B 4.2685eO 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------~------------------- 

.D4 
4e-3 

-03 
005 
.05 
-02 

le-3 
5e-3 
5e-4 

I 
Se-3 

I .4e-3 
-1 

2e-2 
.OODDl 

Je-3 
2e-2 



RISK ASSESSWENT SPREADSHEET - HOUSEHOLD USE OF GROURDYATER (PAGE FOUR1 
BETHPAGE 
EXPOSURE SCENARIO NUNBER 1: CURRENT GROUNDpAlER EXPOSURE, ADULT EHPLOYEES 
CALCULATE INCREMENTAL CANCER RISK: 

CHENICAL 

Toluene 
Ethylbenrene 1 
Xylenes 
l,l,l-lrichloroethane 
l,l-Oichloroethane 
letrachloroethene 
Jrichloroethene 
I,l-Dichloroethene 
1,2-Dichloroethene, trans 
Carbon tetrachloride 
Bis(2-ethylhexyl)phthalate 
Oi-n-octylphthalate 
Oi-n-butylphthalate 
Benzoi b]f luoianthene 
Fluoranthene 
Naphthalene 
Pyrene 
2-Nethylphenol 
4-Methylphenol 
2,4-Oimethylphenol 
Arsenic 
Beryllium 
Cadaiun 
Chromium (IIll 
Chroniun IV11 
lead 
Manganese . 
Nickel 
Thallium 
Vanadium 
Cyanide 

TINE-YEIGHTED TINE-YEIGHTED CANCER SLOPE CANCER SLOPE CANCER CANCER CANCER 
ING 1 DERN DOSE INHALATION DOSE FACiOR ING FACTOR INH RISK ING/DERll RISK INH RISK 

4.Olte-5 0 
!.066e-6 0 
2.09Je-5 0 
?.364e-3 0 
6.5JOe-4 0 
2.154e-3 0 
4.2!3e-2 0 
l.t12e-4 0 
2.692-e-3 0 
I .293e-5 0 
?.513e-5 0 
2.691e-5 0 

0 0 
6.963e-6 0 
6.963s-6 0 
t.O411e-5 0 
6.96te-6 0 
6.969e-6 0 
6.96Ye-6 0 
l.!92e-5 0 
4.019e-5 0 
4.543e-6 0 
2..ttJe-4 0 
2.492e-4 0 
7.313e-5 0 
1.269e-4 0 
I .405e-3 0 
J.O5te-5 0 
3.495e-6 0 
5.556e-4 0 
2.020e-3 0 

0 0 
0 0 
0 0 

0 0 

0 0 
0 0 
0 0 

0 0 
0 0 

5,le-2 
l.le-2 

66-I 

1.3e-1 
1.4e-2 

l.Ee-3 
1. Je-2 

1.2eD 

1.3e-1 

1.61 ,654 

1.15eO 
4.3eD 

5el 
6.4eO 
6,leO 

4,lel 

0.4e-1 

0 0 
0 0 
0 0 
0 0 
0 0 

1.404e-4 0 
4.122e-4 0 
l .llJe-4 0 

0 0 
I .661e-6 0 
I .D52e-6 0 

0 0 
0 0 

I. 125e-5 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

J.l55e-5 0 
l.t53e-5 0 

0 0 
0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0’ 0 
0 0 

0 
0 
0 
0 
0 

1.404e-4 
4.122e-4 
l.IlJe-4 

0 
1.661e-6 
1.052e-6 

0 
0 

l.l25e-5 
0 
0 
0 
0 
0 
0 

1.155t5 
1.!53s-5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: 0 
0 
0 
0 

________________----------------------------------------- ____________________--------------------------------------------------------------------------------------------------------------------- 
I 

TOTAL RISK 0.324e-4 0 1.324e-4 
-.-------.-_;------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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---------------------------------------------------------------------------------------------------------------------------------~--------------------------------------------~------------------- 
RISK ASSESSMENT SPREADSHEET - EXPOSURES THROUGH HOUSEHOLD USE OF GROUNOYAIER 

SITE WANE: BElHPAGE 
LOCAlION: BEIHPAGE, NV 
DAlE : OEC 1991 

HAZARD INDICES AND INCRENENlAl CANCER RISKS ARE CALCULAIED BV ON IHE FOLLOIIING SPREADSHEEIS. THREE EXPOSURE ROUTES ARE CONSIOERED: 
lNGESlION OF GROUNOIATER, INHAlAlION OF VOLAlIlES OURING SHOYERING/6AlHING, AN0 OERMAL CONTACT WHILE SHOVERING/BAlNING. 
ASSUNPIIONS ARE OUlLINED BELOW. 

EXPOSURE SCENARIO NUN6ER 2: FUTURE ‘GROUNOYAlER EXPOSURE, ADULT ENPLOVEES 
________________________________________---------------------------------------------------------------------------------------------------------------------------------------------------------- 

REfERENCES: EPA, DECEIBER 1969 
FOSIER AND CHROSlOYSKI, 1967 

------------T------‘----------------------------------------------~--------------------------------------------------------------~---------------------------------------------------------------- 

INGESlION: IEX : IC x IR I Ef x EOl/IWx 11 I 3651 INHAlAlION: IEX : (S x IR x EF x EO)/(BW x 11 x Ra x lEllx(Ds t EXPI-Ra x Otl/Ra - EXP(Ra I (Os-Otl)/RaI 

WHERE: C : GROUNDYAIER CONCENlRAlION ING/ll YHERE: S : VOLAlIlE ORGANIC CHENICAL GENERAlION RATE (U6/CURIC NElER/MNj 
IR : INGESTION RATE (LIlERS/DAV) IR : INHAlAlION RATE llIlERS/WlNl 
EF : EXPOSURE FREQUENCY IDAVSIVEARI OS : SHOWER OURAlION ININ) 
ED : EXPOSURE OURAllOW IVEARSI Ra : AIR EXCHANGE RAlE (l/MINI 
BY : 6001 NEIGH1 [KG) Ot : TOlAl DURAllON IN SHOYER ROM IllIN) 
11 : LIFEIINE IVEARS) BY : BODY WEIGHT (KG1 

SV : SHOWER ROM AIR VOLUHE (WJI 
DERIAL CONlACl: DEX : IC I PC x IV x El II EF x EDlllBY x 11 I 1000 x 3651 R : IDEAL 6AS LAY CONSTANT IAlM-ll~*3/NOl/K) 

WHERE: C : GROUNDYAIER CONCENlRAlION IWGhl 
PC : 1HE PERNEA6ILIlV CONSTAN OF YAlER ICN/NRl 
AV : 1HE SKIN SURFACE AREA AVAILABLE FOR CONlACl (CW2l 
El : EXPOSURE 1IME (HRSIDAV) 
EF : EXPOSURE MEPUENCV lDAYS/VEARl 
ED : EXPOSURE DURAlION IVEARSI 
UN : BODY YEIGNT IK61 
11 : LIFElINE IVEARSI 

._..---_---_-_---_-.-------------------------------------------------------------------------------------------------------------------~---------------------------------------------------------- 

ENlER INPUT PARANEIERS: 

INGESIION: ADUll EXPOSURE DEANAL CONlACl: ADULT EXPOSURE 

In: 
EF: 
10: 
BY: 
11: 

I 
250 
25 
IO 
JO 

CONVERSION 
FAClOR : 

9.185e-3 PC: EC-4 
IV: 1!400 
El: .25 
EF: 365 
ED: 0 
W: JO 
IT: 10 

CONVERSION 
FiCIOR : 

INHALAlION: ADULT EXPOSURE 

IR: 
BY: 
0s: 
Dt: 
Ra: 
sv: 
ED: 
n: 

0 d: I 
70 1s: 2 
15 11: 293 
20 1s: 3111 

.0083 Nl: .982 
I2 w2: .616 
0 1: 233 

.000062 In: 10 

6.643s-5 



RISK ASSESSMENT SPREADSHEEl - HOUSEHOLD USE OF GROUNDWATER (PAGE MO) 
BETHPAGE 
EXPOSURE SCENARIO NUMBER 2: FUTURE GROUNOWAIER EXPOSURE, 

CALCULAIE DOSES:. 

GY CONC. MOLECULAR 
CHEMICAL ., (MG/ll YE IGHT 

l,l,l-lrichloroethane .Ol96 133.11 
letrachloroethene -4154 165.63 
Trichloroethene .0601 131.39 
l,2-Oichloroethene, tram .0109 96.94 
Butylbenzylphthalate .OOOl 312 
Acenaphthene .003b 154.2 
Anthracene ,001 176.2 
Benz(alanthracene .OOOl 226.26 

‘Chrysene .0002 226.3 
Fluoranthene .0016 202.3 
Fluorene .OOl8 116.2 
llaphthalene .006? 126.2 
Pyrene .OOlS 202.3 
Aroclor-1216 *DO33 299.5 
Phenanthrene ,003 116.2 

ADULl EMPLOYEES 

HENRYS LAY MASS TRANSFER 
CONSTANT COEFFICIENT (KAI] 

3e-2 
1.53e-2 
9.le-3 
6.7e-2 

.0000083 
.000091 
.000066 

le-6 
.0000011 
.0000065 

.000064 
1.6e-I 

.0000051 
1.le-4 
2.3e-4 

1.4963el 
1.3333el 
1.1616el 
I .7656el 
3.169e-1 
3.7454eO 
3.3416eO 
1.591e-2 
1.022e-2 
3.lOte-l 
3.2950eO 
9.9792eo 
2.419e-1 
6.4260eO 
6.2582eO 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

INGESTION 
DOSE 

I .937e-4 
1.652e-3 
5.6618-1 
l.O67e-4 
9.785e-1 
3.327e-5 
9.7.95e-6 
9.7.95e-1 
1.951s-6 
l.S66e-5 
l.Ille-5 
6.556e-5 
l.466e-5 
3.229e-5 
2.935e-5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

INHALATION 
DOSE 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: 
0 
0 
0 
0 
0 
0 

. 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

OERWAL 
DOSE 

1 *Ogle-6 
2.6350-5 
3.33le-6 
6.042e-7 
5.543e-9 
1.815t7 
5.54k-0 
5.5430-J 
1.109e-8 
I.llh-0 
9.917e-8 
3.714e-7 
6.314s-6 
I .629e-1 
1.6630-1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



RISK ASSESSMEN SPREAOSHtEl - HOUSEHOlD USE OF GROUNOHAIER (PAGE. THREE1 
BEINPAGE 
EIPOSURE SCENARIO NUMBER 2: FUTURE GROUROYATER EXPOSURE. ADULl EMPLOYEES 
CALCULATE HAZARD INDICES: 

CNElllCAl ‘. 

l,l,l-Trichloroethane 
Ietrachloroethene 
Trichloroethene 
l,2-Oichloroethene, trans 
Butylbenzylphthalate 
Acenephthene 

.Anthracene 
Benz(c)anthracene 
Chrysene 
Fluorenthene 
Fluorene 
Nephthalene 
Pyrent 
Aroclor-1246 
Phenrnthrene 

9e-2 2.165r-3 
le’2 4.676e-1 

0 
te-2 5.303c-3 

*2 4.920,~I 
.06 5.511t-4 
*3 3.2900-5 

0 
0 

.01 3.93le-4 

.04 4.428e-4 
de-3 I .lUe-2 

.03 L92Oe-4 
0 

2.9e-2 l.O19e-3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-----.-------------_i___________________-------------------------------------------------------------.-.------------------------------------------------------------------------------------------ 

TOTAL HAZARD INDEX 4.949e-I .o 4.946e-I 
---------------_------------------------------------------------------------------~------------------------------------------------.-------------------------------------------------------------- 

1.9kle-4 
4.618e-3 
5.914e-4 
I .073e-4 
9.1110e-1 
3.346e-5 
9.1140e-6 
9.84Oe-I 
I .966e-6 
I.514e-5 
l.llle-5 
6.593e-5 
I.116e-5 
3.247e-5 
2.952e-5 

0 
,O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

REFERENCE HAZARD IWO 
DOSE INH. ING./OERN. 

3e-I 2.165e-3 
4.676e-I 

0 
5.363e-3 
1.920~6 
5.51le-4 
3.2OOe-5 

0 
0 

3.936e-4 
4.42.9e-4 
1 .lNie-2 
1.920e-4 

0 
l.Olle-3 

0 
0 

: 
0 
0 
0 
0 
0 
0 

: 

: 
0 
0 
0 
0 
0 
0 

: 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

INGtOERW 
DOSE 

IWNAlATIOH 
DOSE 

REFERENCE 
DOSE ING. 

HA/AR0 HAZARO 
INO. INN. INDEX 



RISK ASSESSNEWT SPREADSHEET - NOUSENOLO USE OF GROtlNOYATER (PAGE FOUR) 
BEIHPAGE 
EXPOSURE SCENARIO NUMBER 2: FUIURE GROUNOYATER EXPOSURE, AOULT EMPLOYEES 
CALCULATE INCRER~NlAl CANCER RISK: 

CHEMICAL 
IIME-YEIGHIEO TINE-YEIGHTEO CANCER SLOPE CANCER SLOPE CANCER CANCER CANCER 

ING I OERN OOSE INHALAlION DOSE FACIOR iNG FAVOR INH RISK IN610ERN RISK INH RISK 

l,l,l-lrichloroethane 
letrachloroethene 
lrichloroetliene 
l,2-Oichloroethene, trens 
Butylbenzylphthalate 
Acenephthene 
Anthrecene 

~llenzlelanthracene 
Chrysene 
fluorrnthene 
Fluorene 
Naphthalene 
Pyrene 
Aroclor-1246 
Phenanthrene 

6.919e-5 
1.66le-3 
2.lOOe-4 
3.609e-5 
3.495e-1 
l.lMe-5 
3.495e-6 
3.495e-7 
6.91)9e-7 
5.59le-6 
6.29Oc-6 
2.34le-5 
5.242e-6 
l.l53C-5 
I .om-5 

0 
0 
0 
0 
0 

5.le-2 
l.le:2 

1.6615eO 
.0506 

7.7eO 

. . 

0 
I de-3 1.4130-5 
l.Ie-2 2.3lOe-6 

0 
0 
0 
0 

E.O15e-I 5.621e-1 
.02584 3.536e-I 

0 
0 
0 
0 

BJlOe-5 
0 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
E.llL-5 
2.31Oe-I 

I 
0 
0 
0 

5.1210-l 
3,53te-I 

0 
0 
0 
0 

B.BBOe-5 
0 

: 
0 
0 
0 

0 
0 

: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOIAL RISK I. 165e-1 0 I. 165,~4 
___________--- -___________________-------------~---.------------------------------------------.--------- ------_------------------------------------------------------------------------- 



Sill IIKE: BETHPACI 
10Cl1l111: BETHPACE. ni 
0111: WI: I??1 

RAlARD IlDlClS AID l9CREllERTAl CA9CtR SISSS AIR CALCUlATlD ST 01 TRR SOllOPllC SP)EAUSViHTS. TRW ElPOSURt lOUTiS ASR CORSIDIRSS: 
IIC1Sll’ll Of CR~U9OYAVtR. I9RA1AVl’Jll UF WATllES DURIRS S9CYWIC/FAlRIRC, A90 DtRSAl CORTACV SlilE SROYERIIC/SATSISG. 
ASSWTIMS AR6 11U11IW60 SW. 

IIISCSllrl. ‘, If! : I” e IC r Cl ! frl/Ier 1 11 L I’!\ InAAtAVll:n: ,ltl - IS I IS I tf I Cll/lW I 11 I EY I 1!5lrl!r ’ EIPI-PI l’D!]/Rr . IlFlRs : ID:-l’t.Il/R~l 

VPf,PI~ ‘I : SMUIDbATER CUJ!‘6ITRAVIDR (N/l) !Vf!C: S : ~OlAVllt ~IREAIIC CRCSICAL CE!NRATIOR fATE tUQIC’!NC IETfPINII) 
IR : IKtSVICR EAVf llll!RS/DAV) IR : l9RAlATlPl RATE (1l1RR511191 
tf : 6lhJSUf[ fR6OWCV IDAVSIl!ARJ BY : SBOYll OEeA1101 (R!dI 
Cb : W.S1Pf CUEAVIEI IVfARSI RI - AIR EICRAlCl RAN (MVIII 
IY : fYV YtlEYv IN/ 01 : Tfilll C’!RRVM 111 !l!O1ES ROM 11!11 
1’ : 111111111 IVtlRSl BY - BODV SEICRT MCI 

CCRRAL rl.ITl;.r! 111 : 
9 - SBOYEl 10011 AIR lOlURE lIW( 

‘C f“ I A. I tv I C’ I frJl,“BY I 11 1. IO?rl I In!\ p. : ID611 6AS LA1 COWAll (Al!&Wl/llOl/K~ 

PER?: I: : CRO’IDIAVIR l~O9CfJTRAVlOI VllCIlJ 
PC - IBE PE9lllASlllVl COWlI Df YAVIR ICII/ORI~ 
AV : Tilt SSII 9URFACt AREA A’(AIlABlE fOR CllRlN ICI”21 
El : CIVWRI Vlllt IRPSlBAVl 
If : 6IfWJRC lRIPUtlC1 (BAlS/IVARl 
ED : ElVOSURt DUPAVlOl IIEARSI 
PI : toor Yclcnt IlCl 
l! : llflfllt IfEARSl 

le. 
Cf: 
CO: 
IV: 
11: 

AD!11 IllI’:!’ 

2 
.!O 
ID 
10 
RI 

2.7voe-: PC: 
Al: 
Cl: 
IV: 
EC: 
OS: 
VT: 

IIIRAlAVlfl9: ACUll 51Vl?S”RE 

IP: 
w 
DS: 
D!: 
RI! 
SI: 
1D: 
1: 

!9.1 0: 
11 11: 
I2 T!: 
;9 15: 

.rl’ 93 XI: 
I1 112: 
IO 1: 

.ODODRt IO: 

1 
593 
119 
.YPl 
,616 
291 
ID 

Et: I 11: 10 

. 

l 

0 

0 









____________________--------------------------------------------------------------------------------------.--------------------------------------------------------.-.---------------------------- 
RISK ASSESSHEN SPREADSHEET - EXPOSURES THROUGH HOUSEHOLD USE OF GAOUNDYAlER 

SITE NAWE: BETHPAGE 
LOCATION: BETHPAGE, NV 
DATE: DEC 1991 

HAZARD INDICES AND INCREHENTAL CANCER RISKS ARE CALCULATEO BV ON THE FOLLOYING SPREADSHEETS. THREE EXPOSURE ROUTES-ARE CONSIDERED: 
INGESTION OF GROUNDWATER, INHALATION OF VOLATIlES DURING SHOYERING/BATHING, AND OERHAL CONTACT WHILE SHOYERING/BATHING. 
ASSUNPTIONS ARE OUTLINED BELOY. 

EXPOSURE SCENARIO NUMBER 3: CURRENT GROUNOYATER EXPOSURE, ADULT RESlDENTS 
_______________-________________________--.--------.--------------------------------...------- -____..__-__-____---.-------.--------------------..---.----.-..-----.-----------------------.----.-. 

REFERENCES: EPA, DECEMBER 1989 
FOSIER AN0 CHROSTOWSKI, 19117 

________________________________________.-------.-.---------------------------------.-------.-..-----------.-..---------..----------------------------.--..--.-----.--.---------------------.-.--- 

INGESTION: IEX : (C x 

WERE: C : 
IR : 
EF : 
ED : 
BY : 
11 : 

DEANAL CONTACT: DEX : IC x 

WHERE: C : 
PC : 
AV : 
El : 
EF : 
ED : 
BY : 
11 : 

IA I EF x EO)/(BW x 11 x 3051 ‘INHALATION: 

GROUNDYATER CONCENTRATION (NG/l) 
INGESTION RATE (LIlERSIOAV) 
EXPOSURE FREQUENCY (OAVS/VEAR) 
EXPOSURE DURATION (VEARSJ 
BOOV YEISHT (KG1 -_ 
LIFEWE (VEARSI 

PC x IV x El x EF x EDl/(BM I 11 ii 1000 x 3651 

GROUNDYATER CONCENlRAlION INGIL) 
THE PERHEABILITV CONSlANT OF YAlER (CWIHR) 
THE SKIN SURFACE AREA AVAILABLE FOR CONlACl (CW2) 
EXPOSURE TINE (HRS/DAV) 
EKPOSURE FREPUENCV IDAVSIVEAR)~ 
EXPOSURE DURAlION (YEARS) 1 
BODY YEIGHl [KG) 
LIFElIME (YEARS) 

IEX : (S x IR x EF x ED)/(BW x 11 x RI x IEO)x(Ds + EXPI-Ra x Dt)/Rt - EXPiRa x (De-Ot))/Ra) 

IIHERE: S : VOLATILE ORGANIC CHEMICAL GENERATIOH RATE (l&/CUBIC NElER/NjN) 
IR : INHALATION RATE (LIlERS/NINl 
OS : SHOYER OURAlION (HIM) 
RI : AIR EXCHANGE RATE (Il~IN) 
Ot : TOTAL DLiRATION IN SHOYER ROON (MN) 
BY : BODY WEIGHT (KG) 
SV : SHOVER RWN AIR VOME (rW) 
R : IDEAL 6AS LAY CONSTANT (AlkHW/NOl/K) 

________________-___--------------------......------------.-.-.------------------...-------------.----------.--..---.-------...--.-----------------------.--.--------.-.-..-------------------.... 
ENTER INPUT PARANETERS: 

INGESlION: ADULT EXPOSURE 

IR: 2 
EF: 350 
ED: 30 
BW: 10 
11: 70 

INHALAIION: ADULT EXPOSURE 

IR: 
BY: 
Ds: 
Dt: 
Ra: 
sv: 
ED: 

10.4 
70 
12 
20 

.0083 
I2 
30 

.OODOE2 

I 

OERHAL CONTACT: ADULT EXPOSURE 

CONVERSION 
FACTOR : 

2.740e-2 PC: Be-4 
IV: 19400 
El: .2 
EF: ,350 
ED: 30 
BW: 70 
11: 10 

CONVERSION 
FACTOR : 

d: 
1s: 
11: 
1s: 
Nl: 
N2: 

I 
2 

293 , 
318 

.982 
,610 * 

1: 293 
FR: 

LT : 

4.)52e-5 



RISh ASSESSHENI SPREADSHEET - HOUSEHOLD USE OF GROUNOWblEA IPACE TWOI 
BETHPAGE 
EXPOSURE SCENARIO NUMBER 3: CURRENT GROUNDYAlER EXPOSURE. ADULT RESIOENlS 

CAlCULAlE OOSES: 

GY CONC. WOLECULAP HENRYS LAY RASS TRANSFER INGESIION INHALATION DERWAL 
CHEMICAL lUG1Ll HEIGHT CONSTANT COEfFICIENT IKAlI DOSE DOSE OOSE 

loluene ,011s 
Ethylbenzene .0025 
jylenes ,906 
l.l.I-7rlchlo~oethane 2.113 
I,l-Dichloroethane .I66 
letrachlorcethene .188 
lrichloroethene 12.285 
1.1~Dichlcroetnene <OS41 
1,2-Dichloroethene, !rans ,712 
Carbon tetrachlcride .0031 
Bisli-ethylhexyllphthalate .0215 
Di-n-cctyiohthalate .0071 
Oi-n-butylphthalate 0 
Een:oibrfluoranthene .002 
Fluoracthene .002 
Naphthalene .CO3 

Pyrene .002 
Z-Wethylohenol .oc2 
4-Methylphenol .oc2 
2.4~Dinethylohenol .0557 
Arsenrc .Olll 
Derylliun .0013 
Cadni urn .C824 
Chrcmiur lilil *Cl13 
Chronlun III1 .0211 
lead .0329 
Manganese .402 
Nickel .c202 
Thallium ,001 
Vanadi urn ,159 
Cyanide *57a 

92.13 
106.16 
106.16 
133.41 
98.66 

165.83 
131.34 
96.44 
46.94 

153.62 
390.62 

391 
216.3 
252.3 
202.3 
126.2 
202.3 
108.1 
106.1 
122.2 
74.92 

P.0122 
II2.4 

6.‘66e-3 
6.6e-3 

4.33e-3, 
3e-2 

4.26&3 
I. 53e-2 
J.le-3 
1.9e-1 
6.le-2 
2.3e-2 

3e-7 
.000017 
2.k1 

.0000122 

.0000065 
4.6e-4 

.0000051 

.0000039 

.0000013 
.000017 

51.946 
207.14 

55 
50.11 

204 
50.942 

1.1521el 3.15te-4 3.456e-5 4.090e-1 
1.6311el l.l23e-5 2.135e-5 l,106e-7 
I .6010el 1.644e-4 4.856e-5 2.55le-1 
1.4463el 5.183e-2 1.626e-2 6.465e-5 
1.6566el 5.151e-3 1.561e-3 T.JPle-6 
1.3333e1 2.159e-2 5.534e-3 3.35le-5 
I.4616el 3.366e-1 4.37le-2 5.224e-4 
l.llOOel 1.49Je-3 4.Tlle-4 2.326e-6 
1.7556el 2.115e-2 6.722e-3 3.283e-5 
1.3916el l.Ol4e-4 2.611Ee-5 I.513e-7 
t.O56e-2 5.8JOe-b 1.481s-7 9.142e-7 
5.61Oe-I 2.IlGe-4 2.:42e-6 3.214e-7 
I. l6de-2 0 0 0 
5.103e-I 5.41Je-5 6.602e-7 8,50te-8 
3.IO4e-1 5.419e-5 4.029e-1 .J.SOle-8 
4.9792eO 6.21Je-5 1.661e-5 1.216e-7 
2.449e-I 5.47Je-5 3.182e-7 8.504e-8 
2.567e-1 5.479e-5 3.360e-1 6.504e-8 
8.501e-2 5.479e-5 l.l21e-7 .4.504e-fl 
I .0035eO I .562e-4 3.610e-6 2.424e-1 

0 3.205e-4 0’ 4.975e-7 
0 3.562e-5 c 5.528e-8 
0 2.2lle-3 0 3.525e-6 
0 1.953e-3 0 3.032e-6 
0 5.18le-4 0 8.372e-7 
0 l.Olle-3 0 I.569e-6 
0 l.IOle-2 0 l.,70Je-5’ 
0 5.534e-4 0 6.589e-7 
0 2.140e-5 0 4.232e-8 
0 4.356e-3 0 6.161e-E 
0 1.564e-2 0 2.450e-5 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 



RISK ASSESSMENT SPPEAOSHEET - HOUSEHCLO USE OF CROUNOYATER (PACE THREEI 
BETHFAGE 
EIWAE SCENARIO IiURBER 3: CUAREYT CPOUNDWAl5R EIPOSURE, ADULT RESIDENTS 
CALCULATE HAi140 INDICES: 

CHEWICA! 

loluene 
Ethyibenzene 
Xylenes 
I,l,l-lrichlorcethane 
l,l-Oichloroethane 
letrachloroethene 
Trichloroethene 
I.l-Oichloroethene 
l,Z-Oichloroethehe, trans 
Carbon tetrachloride 
BIsIZ-ethylhexyllohthalate 

.Oi-n-octylohthalate 
Ot-n-butylphthalate 
Renzol blfluoranthene 
F luoranthene 
Naphthalene 
Pyrene 
2-Methllohenol 
4-Methylphenol 
2,4-Olnethylohenol 
Arsenic 
Beryllium 
Cadmium 
Chromium 11111 
Chroniun IVII 

Lead 
Manganese 
Nickel 
Thallrun 
Vanadi us 
Cyanide 

I’fGtOERW 

CCSE 

3.156e-h 
1.134e-5 
1.645e-4 
!.798e-2 
5.159e-3 
2.162e-2 
?.3Ile-l 
l.SOle-3 
2.!lte-2 
l.GlSe-4 
5.900e-4 
2.113e-4 

5.4*6e-i 
5.466e-5 
8.232e-5 
5.4aEe-5 
5.46Be-5 
5.40Ee-5 
1.56he-4 
3.210e-4 
3.567e-5 
2.215e-3 
I. 956e-3 
!.790e-4 
l.O13e-3 
l.l03e-2 
5.543e-4 
2.l44e-5 
4,/63e-3 
1.566e-2 

0 
0 
0 
0 
0 
0 
0 
0 
0 

IIHALAlION 

COSE 

9.956e-5 
2.135e-5 
4.856e-5 
1.626e-2 
I .56le-3 
5.534e-3 
9.3lle-2 
4.77le-4 

6.722e-3 
2.66!e-5 
1.46te-1 
2.792e-6 

0 
E.602e-1 
4.029e-7 
1.661e-5 
3.162e-1 
3.36Ce-7 
l.IZle-T 
3.610e-6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

REFEREIICE 
OOSE IRS. 

2e-I 
le-1 

“2eC 
3e-2 
le-1 
le-2 

9e-3 
Ze-2 
le-4 

2e-2 
.02 

,le-1 

.‘,4 
(e-3 

-03 
.05 
.05 
.02 

le-3 
5e-3 
5e-4 

1 
Se-3 

l.le-3 
.I 

2e-2 
.00001 

le-3 
2e-2 

REFERENCE 
DOSE INH. 

Be-l 
3e-1 
9e-2 
3e-1 
le-I 

.0000006 
6e-1 

4.3e-4 
.ooot 

HAZARD IN0 
INC./DE&! 

1.57Ee-3 1.659e-h 
1.134e-4 l.llle-5 
8.232e-5 5.396e-4 
6.442e-1 5.419e-2 
5.159e-2 1.56le-2 
2.1623eC 0 

0 0 
I .666e-1 0 
1.0592eO 0 
1.45Ce-I 0 
2.95Ce-2 0 
1 .OSbe-2 0 

0 0 
0 0 

I .312e-3 0 
2.05Be-2 0 
I .829e-3 0 
l.O96e-3 0 
1.098e-3 0 
l..920e-3 0 
3.21Ce-1 0 
7.134e-3 0 
4.5495eC 0 
1.956e-3 0 
1.156e-I 0 
1.232e-I 0 
t.l03e-1 0 
2.111e-2 0 
3.920e-1 0 
6.233e-I 0 
1.93Oe-1 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

HAZARD 

INO. INH. 
WAZARO 
INOEX 

I .144e-3 

7.846e-4 
6.219e-4 
6.984e-I 
6.120e-2 
2.1623eO 

0 
1.666.e-1 
1.0592eC 
1.45Oe-1 
2.950e-2 
l.O56e-2 

0 
0 

t .312e-3 
2.056e-2 
1.629e-3 
l.C9Ee-3 
I .09tle-3 
l.E20e-3 
3.2lOe-1 
I, 134e-3 
4.5495eC 
l ,956e-3 
l.lSUe-1 
7.232e-1 
l.l03e-1 
2.11le-2 
3.920e-I 
6.233e-1 
1.930s-1 

0 
0 
0 
0 
0 
0 
0 
0 
0 



RISK ASSESSHEtIT SPRE4OSHEEl - HOUSEHOLD USE OF CROUNOWATEA (PACE FOUR1 
BEThPAGE 
EIPOSURE SCENARIO NUMBER 3: CUPRENl CPOUlIOWAlER EXPOSURE. AOIULI RESIDENTS 
CALCULATE INCREHEHTAL CAIICER RISK: 

CHERICAL 
TIuE-YEICHTED TIME-bElCHlED CANCER SLOPE CANCER SLOPE CANCER CANCER CANCER 

INC b DIRM DOSI INHALATION DOSE FACTOR ING FACTOR INH RISK INClDERN RISK INH RISK 

Toluene 
Ethylbenzene 
Xylenes 
I, I ,I-lrichloroethane 

I, I-Illchloraethane 
letrachloroethene 
lrrchloroethene 
I, I-Oichloroethene 
1,24ichloroethene, trans 
Carbon tetrachloride 
Blslt-ethyihexyllphthalate 
Di-n-octylohthalate 
Di-n-butylohthalate 
Eenzoi blf luoranthene 
Fluoranthene 
Naphthalene 

Pyrene 
Z-Methylphenol 
b-Methylphenol 
Z,b-Dlnethylohenol 
Arsenic 
Beryllium 
Cadniun 
Chronlun I III l 
Chronluo !VI 1 
lead 
Manganese 
Nickel 
Thai IIUI 
Vanadium 
Cyanide 

I .352e-b 
3.05Be-5 
1 .D56e-5 
Z.USe-2 
2.21le-3 
9.261e-3 
l.bbse-1 
6.b33e-b 
9.G79e-3 
b.35le-5 
2.528e-b 
9.055e-5 

0 
2.352e-5 
2.352e-5 
3.520e-5 
2.352e-5 
2.352e-5 
2.352e-5 
6.103e-5 
I .376e-b 
1.529e-5 
9.719e-b 
0.305e-b 
2.b61vb 
b.339e-b 
b.lZTe-3 
2.316e-b 
l.l76e-5 
I .ElDe-3 
6.797e-3 

0 
c 
0 
0 
0 
0 
0 
0 
0 

b.Z6le-5 
9.1b9e-6 
2.06le-5 
6.961e-3 
6.69le-b 
2.312e-3 
b.DlSe-2 
2.045e-b 
2.66le-3 
l.t52e-5 
6.3b9e-6 
l.l95e-6 

0 
2.93De-1 
I .721e-1 
l.l2De-6 
1.36be-1 
I .bbDe-1 
b.603e-6 
I .573e-6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5.!ei2 
l.le-2 

be-l 

I ,3e-I 
1 *be-2 

l.bl 

l.Be-3 
I .7e-2 

l.2eO 

1,3e-1 

.05b 

l.75eD Se1 LbD6v: 
b.3eD 6.beD I.Slbe-5 

6,leD 0 
0 

b.lel 0 
0 
0 

B-be-1 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

__________---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

TDlAt RI% 2.aDle-3 9,3ble-b 3.735e-3 
---------------------------------------------------------------------------~----.----------------------------------------------------------------------------------------------------------------- 

0 
0 
0 
0 
0 

b.IZle-b 
I. 5a9e-3 
3.66De-b 

0 
5.657~6 
3.5bOe-6 

0 
0 

3.16le-5 
0 
0 
0 
0 
0 

0 
2.100e-b 
S.Slbe-5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

b.T69e-b 
2.212e-3 
6.313e-b 

0 
1.15be-6 
3.5bOe-6 

0 
0 

3.0lte-5 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

b.269e-6 
6.021e-b 
2.15be-b 

0 
1. b90e-6 

0 
0 
0 

2.b16e-7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



._. . .._ _.. .._._.......... . . . . . . . . ..-............. 
Pi% ASStW~lll SFPfADiH~tl - fIPOSUPES lHAOUGH HOUSEHOLD jJSE OF CROUfIDWAlER 

. 

. 

SllE urnt: BETHPAGE 
LocAlIofI: BETHPAGE, HV 
DATE: NC 1931 

HAZARD INDICES At10 INCRf~tNlAL CANCER RISAS ARE CALCULATtD BY ON THE FOLLOYING SPREAOSHEEIS. THREE EXPOSURE ROUTES ARE 
INXSTION OI GROUNDlAlER. lliHAlA~lON 01 VO!AlIL~S DURING SHOYF!ING/BAlHlNG. A’10 DERMAL CONTACI YWILE SHOYERING/BAlHING. 
ASSCHPIIOM ARE OUlllflEO GElOY. 

CORS!OEREO: 

E’POSURE SCEllAR13 W’KP 1: CUPPENT GPOUNDijWl IlPOEUAt; CHILD PESIDftIlS 
____________________--.------~~~------~--~---~-~~---~-~~------~~~.--------------------~----------------------------------------------------------------------------------------------------------- 
RtftEENCtS: EPA, EEtEh!BER 1339 

FOSTER AND CHPOSICYS!I, 1997 
________________________________________----.----.-----------------------------------------------------------------.-------------------------------------~--------------------------------- __-_-_- 

!NGtSlION: Ifr : IC ): IF I tf I trIllBY x 11 I 3651 INHALATION: IEX : IS x If! 1. EF x EOlllEl x 11 x RI I IEl~xlCs + EXPI-R8 x Dti/Ra - EIPIRa I IlJs-Dtllllal 

MERE: C : GAOUNOIAlIl! CONCtYlP~lIOY’IWG/LI 
II! : lNGESllON RATE ILlltRS/OA~I 
tF : EIPOSURE ~AEPUENCV IDAVS/V,tAAI 
ED f ElFOSURL DURAllOll IkEARSI 
9U : GOOV 1ElGHl ILGI 
11 : lIFtll!lE IIEAPSI 

DERHAL CONlACl~ CE! : IC I PC I LY I El I CF 1. EEl/lBN / 11 I !003 I 3651 

WERE: C : GROUNDYAlEA CONCENlRAlION ~H’;/ll 
PC : THE PERMEAElLIl\ CONS’AYI 01 WATER ICH/HRl 
AV : 1HE SF.lN SURFACE AREA A:AILABLE for! CONTACl lCW21 
El : EIPOSUAE TIME IHASICAVI 
EF : ElPOSUCE FREQUENCY IDAISlVEARI 
ED : EAFCSURE DUFAlIOH ‘VtAPSI 
BY : EODV WEIGHT IAGI 
11 : !IFETIME IVEAPSI 

YHERE: S : VOLATILE ORGANIC CHEWlCAl 6ENERAlIOtI RATE IU6/CUOlC IIElERIWIHl 
IR : lHHALAlION RATE ILllERS!HlNI 
OS : SHOYEP OURAIIO!I IMINI 
RI : AIR EXCHANGE RATE il/WlNl 
Ot : TOlAl DURAIION 19 WOYER EOOW IYINI 
BM : BOPV YEIGHT (161 
SV : SHOYIR ROOM AIR VOLUIIE I~*:31 
R : IDEAL GAS LAY CONS!ANl IAWN”9/HOl!l.I 

___________.____________________________-------~~----------________________________________________----------------------------------------------------------------------------------~--.--------- 

EIlEP INPUI PAPAME‘EPS: 

INGESTION: CHILE EXPOSURE DERNAL COWTACT: CHILO EIPOSURE 

1P. 
Er: 
ED: 
*t!Y : 
Ll: 

I CONVEISION 6.333e-2 PC: h-a CONVERSIOW l.U6c-5 
39 FACTOP : AV: lZl0 FACIOR : 

6 El: .2 
15 EF: 350 
0 ED: 6 

DY: I5 
11: 0 

INHAlAllCY: CPllO E’(POSURE 

IR: 
BW: 
OS: 
ot: 
Pa: 
51: 
EC: 
R: 

0 6: I 
10 15: 2 
I2 II: 29: 
28 1s: 311 

.CCl3 Ml : .9!2 
I2 HZ: .El5 
0 1: 293 

.OOOOE? FF: IO 



RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF 6ROUNOWATER (PA6E TYO] 
GETHPAGE 

I EXPOSURE SCENARIO NUMBER 4: CURRENT GROUNOYATER EXPOSURE, CHILD RESIDENTS 
CALCULATE DOSES: 

I 
GY CONC. 

CHEMICAL INGill 

I 
Toluene 
Ethylbenzene 
Xylents 
l,l,l-lrichlor’oethane 
l,l-Oichloroethane 
Tetrachloroethene 
Trichloroethene 
l,l-Oichloroethene 
1,2-Oichloroethene, tram 
Carbon tetrachloride 
Ilislt-ethylhexyllphthalate 
Oi-n-octylphthalate 
Oi-n-butylphthalate 
Genzolblfluoranthene 
Fluoranthene 
Naphthalen 
Pyrene 
Z-llethylphenol 
Methylphenol 
2,4-Oimethylphenol 
Arsenic 
Beryllium 
Cadniun 
Chromium 1llI1 
Chroniue (VI) 
Lead 
llanganese 
Nickel 
Thallium 
Vanadium 
Cyanide 

-0115 
SO026 
A06 

2.113 
.166 
,781 

12.265 
.0547 

.772 
.0037 
.0215 
.0077 

0 
,002 
.002 
.003 
,002 
,002 
,002 

.0057 

.0117 

.OOll 

.oa29 

.0713 

.0211 

.0369 
,402 
.202 
,001 
,159 
.570 

MOLECULAR HENRYS LAY MASS TRANSFER INGESTION INHAlATlON OERRAL 
HEIGHT CONSTANT COEFFICIENT (KAI) DOSE WSE DOSE 

92.13 
106.16 
106.16 
133.41 

98.96 
165.63 
131.39 
96.91 
96.94 

153.82 
390.62 

391 
276.3 
252.3 
202.3 
126.2 
202.3 
106.1 
1011.1 
122.2 
74.92 

9.0122 
112.4 

6.66e-3 
l.le-3 

1.33e-3 
3i-2. 

L2te-3 
.1.53e-2 

1.7521el 7.352e-4 0 
1.63llel 1.662e-4 0 
1.6010el 3..936e-I 0 
1.4963el 1.351e-1 0 
1.656gel 1.202e-2 0 
1.3333el $,037e-2 0 
1.1616el 7.853e-1 0 
1.7700el 3.497e-3 0 
1.765Eel 1.935e-2 0 
1.3916el 2.365e-1 0 
I .056e-2 1.374e-3 0 
5.610e-1 ’ 4.922e-1 0 
l.l66e-2 0 0 
5.103e-1 1.279&1 0 
3.104e-1 1.279s-4 0 
9.979200 , . 1.9lge-4 0 
2.149e-1 1.279s-4 0 
2.5Ble-1 1.279e-4 0 
6.601e-2 1.279e-4 0 
1.0035eO 3.644s~4 0 

0 7.179e-I .O 
0 B.Jlle-5 0 
0 K.JOOe-3 0 
0 (.5511e-3 0 
0 1.319s-3 0 
0 2.359e-3 -0 
0, 2.57Oe-2 0 
0 1.29le-2 0 
0 6.393e-5 0 
0 l.OlEe-2 0 
0 3.695e-2 G 
0 0 0 

-0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

.9.563e-7 
1.936e-7 
b.b68e-7 

9.10-3~ 
1.90-l 
6.7e-2 
2.3e-2 

3e-7 
.000017 
2.8e-7 

.0000122 

.0000065 
1.6e-4 

.000005 1 

.0000039 

.0000013 
.000017 

51.996 
207.19 

55 
56.71 

204 
50.942 

1.573e-4 
l.JOOe-5 
5.1168e-5 
9.146e-4 
LO73e-6 
5.74Be-5 
2.755e-7 
l.lOle-6 
5.734s-7 

0 
1.4690-T 
1.469e-7 
2.23te-7 
1.469e-7 
I .4gge-7 
l.J69e-7 
4.244e-7 
Il.tlZe-7 
9.6EOe-B 
6.173e-6 
5.309s-6 
l.Slle-6 

2.7&9e-6 
2.993e-5 
1.501e-5 
T.Ule-8 
1. Me-5 
1, JOte-5 

0 
0 
0 
0 
0 
0 
0 
0 
0 

. 



___--_-_______-----_-----------------------------------------.--------------------------------------------------------------------------------------------- ~-------------------------I -_--------- 

RISK ASSESSMENT SPREADSHEET - HOUSEHOLD USE OF GROUNOYATER [PAGE THRFE) 
BETHPAGE 
EXPOSURE SCENARIO NUHGER 4: CURRENT GROUNOYATER EXPOSURE, CHILD RESIDENTS 
CALCULATE HAZARD INDICES: 

CHEMICAL 

Toluene 
Ethylbenzene 
Kyleres 
l,l,l-lrichloroethane 
l,l-Oichloroethane 
letrachloroethene 
Trichloroethene 
l,l-Oichloroethene 
1,2-Oichloroethene, trans 
Carbon tetrachloride 
lisll-ethylhexyllphthalate 
Oi-n-octylphthalate 
Oi-n-butylphthrlate 
Benzol b)f luoranthene 
Fluoranthene 
Naphthalene 
Pyrens 
2-Nethylphenol 
4-Nethylphenol 
2,4-Oiaethylphenol 
Artenic 
gerylliue 
Cadei UI 
Chrouiun [III} 
Chromium (VI) 
Lead 
Nanganese 
Nickel 
Thrlliue 
Vanadium 
Cyanide 

.< 

ING+OERll 
DOSE 

7,36Oe-4 
1.66be-4 
l.BbOe-4 
1.352e-1 
1.203e-2 
5.043e-2 
7.663e-1 
l.IOle-3 
4.94le-2 
2.36Be-4 
1.376e-3 
4,92Be-4 

0 
1,26Oe-4 
I .280e-4 
1.920e-4 
1,2110e-4 
1.280e-4 
1,28Oe-4 
3.640e-4 
T.bMe-4 
B.l20e-5 
5.306e-3 
4.563e-3 
1,35Oe-3 
2.362e-3 
2.573e-2 
1.293e-2 
6.bOOe-5 
l.OlBe-2 
3.699e-2 

0 
0 
0 
0 
0 
0 
0 
0 
0 

INHALATIUN 
DOSE 

0 
0 
0 
b 

‘0’ 
0 
0 
0 
0 
0 
0 
0 
0 

.o 
0 
0 

“. 0 

0 

0 
0 
0 
0 

L i 
0 
0 
0; 
0 
0 
0 
0 

.O 

0 
5 To 

0 
0 
0 
0 

i 
0 

REFERENCE REFERENCE HAZARD IN0 HAZARD HAZARD 
DOSE ING. . DOSE INH. ING./OERH INO. INH. INDEX 

2e-1 
le-1 

2eO 
9e-2 
le-I 
10-2 

9e-3 
2e-2 
le-4 
2e-2 

.02 
le-I 

-04 
be-3 

.03 

.05 

.05 
-02 

la-3 
5e-3 
Se-4 

I 
Se-3 

l.be-3 
.I 

2e-2 
.00007 

la-3 
2e-2 

Se-l 3.66de-3 0 

le-1 I .664e-3 0 
9e-2 1.920e-4 0 
3cI ::’ ’ 1.5026eO 0 
le-1 1.203e-1 0 

I 5.0433eO 0 
. 

0 -0 
” ,. 3.6900-l 0 

2.4705eO 0 
3.363e-I 0 

, MOe-2 0 
:(., 2,46be-2 ,, 0 

, 0 . 0 
‘a‘ 0 0 

3.200e-3 0 
I : JJOOe-2 0 . . 

-,. *- .: 4.267e-3 0 
.’ 2,5110e-3 0 

2.56Oc3 ,; 0 

.:. 
: ‘. ..1;112be-2 y 0 

*r f (. ‘I,< l.J88e*l : ,. 0 
,. 9. 

‘; ‘i l,llbe-2 0 

l,Ollllel 
.000000f1 -’ ‘:. 4.563e-3 

0 
0 

Oe-7 2.701s~1 0 

4.3e-4 ai I. 6609eO 0 
.OOOl 2.573e-1 0 

6.464e-I 0 
9.lble-1 0 
1.4537eO 0 
1 .U496eO 0 

0 0 
0 0 
0 0 
0 0 
0’ 0 
0 0 
0 0 
0 0 
0 0 

3.611Oe-3 
1 Mbe-3 
1.92Oe-4 
1.5026eO 
1.203e-1 

; 5.0433eO 
0 

3.89Oe-1 
2.4705eO 
3,383e-1 
6,88Oe-2 
2.46be-2 

: 
3*2000-J 
4.800e-2 
4.267e-3 
2.560~3 
2.560~3 
1.624~2 
7.466e-1 
1.664e-2 
1.06llal 
4.563e-3 
2.7Ole-1 
1.6669eO 
2.573e-1 
6.464e-1 
9.143e-1 
I .4537eO 
1.6496eO 

0 
0 
0 
0 
0 
0 
0 

TOTAL HAZARD INOEX 2.8502el 0 2;6502el 
--*----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 



____________________------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
RISK ASSESSMENT SPREADSHEET - EXPOSURES THROUGH HOUSEHOLD USE OF GROUNDWATER 

SITE NANE: BETHPAGE 

LOCATION: BETHPAGE, NY 
DATE: OEC 1991 

HAZARD INDICES AN0 lNCRENENlA1 CANCER RISKS ARE CALCULATED BY ON THE FOLLONING SPREADSHEETS. THREE EXPOSURE ROUTES ARE CONSIDERED: 
INGESTION OF GROUNOYAlER, INHALATION OF VOLAlILES DURING SHOYERING/BAlHING, AND OERMAL CONTACT NHILE SHOYERINS/EAlHIN6. 
ASSUHPTIONS ARE OUllINEO BELOY. 

EXPOSURE SCENARIO NUMBER 5: FUTURE GROUNOYAlER EXPOSURE, ADULT RESIDENTS 
____________________------------------------------------------------------------------------- ___________________---------------------------------------------------------------------------------- 

REFERENCES: EPA, OECENBER 1989 
FOSTER AND CHROSTOYSKI, 19117 

____________________------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

INGESTION: :IEK : [C x IR x EF x EOl/(SW x 11 x 3651 INHALAlION: IEK : (S x IR x EF x EOMBr x 11 x Ra’n lEOx(O6 t EXP(-RI x Ot)/RI - EXP(N1 x (OS-Ot)l/R~I 

DERNAL CONlbCl: 

WHERE: C : GROUNOVATER CONCENlRAlION (MG/Ll WHERE: S : VOLATILE ORGANIC CNENICAL GENERATION RATE (US/CUSIC NElER/IIIN) 

IR : INGESIION RATE (LITERS/DAY) IR : INNAlAlION RAIE (LITERS/IIIN) 
EF : EXPOSURE FREQUENCY (OAYSIYEAR~ 08 : SHOWER DURATION (NIN) 
ED : EXPOSURE DURATION (YEARS) RI : AIR EXCHANGE RAIE (l/NIN) 
BY : BODY WEIGHT (KG) Ot : TOTAL DURATION IN SHONER ROON (NINI 
11 : LIFETIHE (YEARS) an : Boor WEIGHT (~61 

SV : SHOWER ROOM AIR VOLUNE (W3) 
OEX : (C x PC x AV x El x EF x EOl/(SW x 11 x lOtO x 3651 R : IDEAL 6AS LAY CONSTANT (Am-N*:l/NOl/K) 

YHERE: C : GRDUNOIIATER CONCENlRAlION ING/l) 
PC : THE PERWEABIlIlY CONSlANT OF NATER (CN/NRI 
AV : THE SKIN SURFACE AREA AVAILAULE FOR CONTACT (CM:*21 
El : EXPOSURE TINE (NRS/OAY) 
EF : EXPOSURE FREQUENCY (DAYS/YEAR) 
ED : EXPOSURE DURATION (YEARS) 
BY : BODY YEIGHT (KG) 
11 : LIFETINE [YEARS] 

ENTER INPUT PARANETERS: 

IN6ESlION: ADULT EXPOSURE 

IA:- 
EF: 
ED: 

I BY: 
11: 

2 
350 

30 
70 
70 

INHALATION: ADULT EXPOSURE 

IA: 
BV: 
0s: 
ot: 
RI: 
sv: 
ED: 
R: 

10.4 
70 
12 
20 

.0083 
12 

.ooooloz 

CONVERSION 
FACTOR f 

d: 
1s: 
11: 
1s: 
Nl: 
N2: 
1: 
FR: 

OERNAL CONTACT: ADULT EXPObURE 

2.ibOe-2 

l 

PC: 
IV: 
ET: 
EF: 
ED: 
Ill: 
LT: 

k-4 CONVERSIDU 4.252e-5 
19400 FACIOR : 

.2 
350 
30 -. 
70 
70 

1 
2 

293 
318 

- .902 -- 
_.. _ ._ _ ----- ---- - - .c... - - .- .-_. ,. ,.. - .- .- - 

.616 
293 

10 

I 



RISK ASSESSMENT SPAEAOSHEEI - HOUSEHOLD USE OF GROUNDHATER [PAGE TYOl 
BETHPAGE 
EXPOSURE SCENARIO NUMBER 5: FUTURE GROUNOYAIER EXPOSURE, ADULT RESfOENlS 
CAlCUlAlE OOStS: 

GY CONC. MOLECULAR HENRYS LAY MASS TRANSFER IN6ESlION INHAL~IION OERIAL 
CHEMICAL ‘, lMG/ll YEIGHT CONSTANT COEFFICIENT (KAI) DOSE DOSE DOSE 

l,l,l-lrichloroethsne .0198 133.41 le-2 
letrachloroethene .4754 165.63 1.53e-2 
lrichloroethene -0601 131.39 9.le-3 
1,2-Oichloroethene, tram .0109 96.94 6.7e:2 
Gutylbenzylphthalate .OOOl 312 .0000083 
Acenephthene .OOlb 154.2 .000091 
Anthmene .OOl 178.2 .000066 
Genz(rjanthracene .OOOl 226.26 le-6 
Chrysene .0002 220.3 .0000011 
Fluoranthene .0016 202.3 .0000065 
Fluorene .0016 116.2 .000064 
Naphthalene -0067 126.2 4.6e-4 
Pyrene .0015 202.3 .0000051 
Aroclor-12b8 .0033 299.5 b.be-4 
Phenanthrene .OOl 118.2 2.3e-4 

1.4963el 
l.3333el 
1.4616el 
1.7656el 
3.169e-1 
3.745beO 
3.3416e0 
4.59be-2 
4.022e-2 
l.lObe-1 
3.2950eO 
9.9192eO 
2.bb9e-1 
6.426OeO 
6.2582eO 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5.425e-4 
1.302e-2 
1.647e-3 
2.986e-4 
2.7bOe-6 ’ 
9.315e-5 
2.7408-5 
2.7bOe-6 
5.479e-6 
b.l0be-5 
4.932e-5 
I .1136e-4 
b.llOe-5 
J.Oble-5 
11.219e-5 

0 
0 
0 
0 
0 
0 

: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

I .523e-4 6.419e-7 
3.336e-3 2.021e-5 
4.56be-4 2.555e-1 
9.491e-5 4.635e-7 
2.051e-6 4.252e-9 
7.61Oe-6 1 .bbIa-7 
2 .OIle-6 4 -2520-6 
2.99be-I 4.252@-9 
6.267e-9 6.5Obe-9 
3.223e-7 6.603e-6 
3.66be-6 7.65be-6 
3.7lle-5 2.6498-7 
2.366e-7 6.376e-6 
l-245,-5 l.bOJe-7 
1. !05e-5 I .276t7 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

-.. .._....... --. ._- _. 



RISK ASSESSMENT SPRE4OSHEEl - HOUSEHOLD USE OF GROUNOYAlER IPAGE ‘THREEI 
BETHPAGE 
EXPOSURE SCENARIO NUNBER 5: FUTURE GROUNDeATER EXPOSURE, ADULT RESIDENTS 
CALCULATE HAZARD INDICES: 

CHEllICAl 

l,l,l-lrichloroethane 
letrachloroethene, 
lrichloroethene 
1,2-Oichloroethene, trans 
Uutylbenzylphthelate 
Acenaphthene 
Anthracene 
Benzlalanthracene 
Chrysene 
Fluoranthene 
Fluorene 
Nlphthalene 
Pyrene 
Aroclor-12b6 
Phenanthrene 

ING+DERI( INHALAlION REFERENCE REFERENCE NAZARO IND HAZARD 
OOSE DOSE DOSE ING. DOSE INH. IN6./OERN INO. INN. 

5.433e-4 
1 .lObe-2 
1.649e-3 
2.991e-6 
2.74be-6 
9.330e-5 
2.7bbe-5 
2,7bte-6 
5.466e-6 
4.39Oe-5 
4.939e-5 
1.636e-b 
b.l16e-5 
9.055e-5 
8.232e-5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.523e-4 
3.338e-3 
4.56be-4 
9.b9le-5 
2.057e-8 
7.8lOe-6 
2.063e-6 
2.99be-9 
6.281e-9 
3.2231-1 
3.66be-6 
l.Ille-5 
2.366e-7 
1.2b5e-5 
I. 105e-5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9e-2 
le-2 

te-2 
.2 

.06 
.I 

.Ob 
-04 

be-3 
.03 

2.9e-2 

3e-1 6.037e-3 
1.3045eO 

O- 
l.b95e-2 
1.372e-5 
1.555e-3 
9.147e-5 

0 
0 

l.Olle-3 
1.235e-3 
4.596e-2 
1.372e-3 

0 
2.639e-3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5.076e-4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9 

HAZARD 
INDEX 

t.545e-3 
1 I 3045eO 

0 
l.b95e-2 
1.372t5 
I .555e-3 
9.lble-5 

0 
0 

l.Olk-3 
1.235e-3 
4.566@-2 
I .372e-3 

0 
2.6390-3 

0 
0 
0 
0 
0 
0 
0 
0 

: 
0. 
0 
0 
0 
0 
0 
0 
0 
6 
0 
0 
0 
0 
0 
0 

_________----- ________________________________________-------------------------------------------------------------------------------------------------------------------------------------------- 

TOTAL HAZARO INDEX 1.3796eO 5.076e-4 I .lYZeO 



RISK ASSESSMENT SPAEAOSHEET _ HOUSEHOlD USE OF GROUNDYATER IPAGE kWA) 
GElHPAGE 
EXPOSURE SCENARIO NUMER 5: WURE GROUHOYATER EXPOSURE, AOULT RESIOENTS 
CAlCUlAlE INCRENENlAL CANCER RISK: 

CHENlCAl ‘.. 
TINE-YEIGHlEO 

ING L OERN OOSE 
TIRE-VEIGHTEO CANCER SLOPE CANCER SLOPE CANCER CANCER CANCER 

INHALAlION 003 FACIOR ING FACIOR INH RISK ING/OERN RISK INH RISK 

I,I,l-lrichloroethane 
letrachloroethene 
Trichloroethene 
I,Z-Oichloroethene, trans 
Butylbenzylphthalate 
Acenaphthene 
Anthrecene 
Eanz(e)enthracene 
Chryscne 
Fleoranthene 
Fluorene 
Nsphthslene 
Pyrene 
Aroclor-1248 
Phenrnthrene 

2.3211e-4 
5.591e-3 
1.06ae-4 
I. zaze-4 
l.l16c-6 
3.99ae-5 
l.lMe-5 
I. llle-6 
2.352e-6 
I .aaze-5 
Z,llle-5 
J..919e-5 
I, 164e-5 
3.aaie-5 
3.52ae-5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6.529e-5 
1.43le-3 
I .965e-4 
4.061e-5 
a.a14e-9 
3.34le-6 
a.a4le-1 
i,283e-9 
2.694e-9 
1.3ale-I 
1.510e-6 
I .590e-5 
I .023e-1 
5.331c-6 
4.73ae-6 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5.le-2 
l.le-2 

I .6615eO 
-0506 

71leO 

l.ae-3 
l.le-2 

a.e45e-I 
.026114 

0 
2.85le-4 
l.l14a-6 

0 
0 
0 
0 

I.9Ok6 
l.l9Oe-1 

0 
0 
0 
0 

2.9.91e-4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: 
0 
0 
0 
0 
0 

0 
2.515s-6 
3.34Qe-6 

0 
0 
0 
0 

1. I35e-9 
1.23s-II 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

:o 
0 
0 

0 
2.8110-4 
l.llle-5 

0 
0 
0 
0 

I .962e-1 
l.l9le-I 

0 
0 
0 
0 

2.9aae-4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

___-_-__________-_______________________---------------------------------------------------------------------------------------------------------------------------------------------------------- 
IOlAL RISK 5.938e-4 5.916e-6 5.991e-4 
------------------------------~------------~----~-~----------------------------------------~-------------------------------------------------------------------------~---------------------------- 



. ________________________________________-----------------------------------------------------------------------------------.-------------------------------------------.---------..--------------- 
RISK ASSESSHEN SPREADSHtEV - EXPOSURfS MOUGH HOUSEHOLD USE OF GFtOUNDIAiER 

Slit NAME: 
LOCAJION: 
OAJE: 

BEJHPAGE 
BElHPA6E, NV 
DEC 1991 

HA2ARD INDICES AN0 INCREl(EllAl CAIICER RISKS ARE CALCULAlED BY ON .lNE FOLLOYING SPREAOSHEEJS. JNREE EKPQSURE ROUJES ARE CONSIDERED: 
1NGESllOM OF GROUNOYAlER, lWNAlAllOH OF VOlAlllES DURING SHOIERIN6/OAINING, AND OERMAL COMJACJ YHILE StWElIMG/1AJNIN6. 
ASSUMPIIONS ARE OUlLIIED 11101. 

EXPOSURE SCENARIO NUMBER 6: FUlURE 6RQUWOYAJER EXPOSURE, CHILD RESIOEWlS 
-..-...-.-----.------------------------------------.-----.------------~---------------------------------------------------------------------------------------------------------------------.----- 

REFERENCES: EPA, DECEWBER 1909 
FOSlfl AN0 CHROSJMISKI, 1981 . .-......1.----..--.-.-----------.------------------.----------------------------------------.-----------------.-----------------------.--.-------------------------------------------------------- 

IllGESIIOli: Iii : IC I IR I IF I EDMBM I 11 I 3651 JllHAlAlIOW: IEK : IS I II a EF x EDl/lBW I 11 I ih I IElhtDs t EXPt-fir I Dt)/h - ExPth I (DE-Dt))/R,) 

‘WIERE: C : QQUWDYAlER CONCfNlRAJlON tNG/ll WHERE: S : VOLAlllE ORGAIIC CHEWICAL GEilElAJIQW WE tUG/CUltC llEJE~/~lWl 
IR : 11GESllolr RATE tlllERS/DAV) .. IR : llNA1AIlW RAIE lLIlERS/~lNt 
EF : EKPOSURE FREQUENCY tOAVS/VtARI 01 : SNOYER DUtIAIION lllll) 
tD : EKPOSURE OURAJION IVEARSI RI : A11 EKCHAtlGE RAJE ll/ltlllt 
BY : BODY M~ISHI tK6l Ot : 10111 WRAJION IN SNOYtR 1001 (MN) 
11 : LlFEllI!t (IEARS) Bll : BODV YElGHl [KS) 

SV : SltWtl IIWM AIR YOlUHE tWJ1 
DERllAL CONlACJ: OEX : [C I PC I AV I El II IF x EOt/tUr I 11 I 1000 x 3651 I : IDEAL 6AS LAY COliSlAll (AWWi/Wl/Kl 

WHERE: C : CRQUWOYAlER CONCENJRAJlOW f MGllt 
PC : JHE PtRMEAlllllV CONSlANJ OF WAJER ICll/HR) 
AY : tltf SKIN SURFACE AREA AVAJlA111E FOR CONJACI ICN*@Z, 
El : [KPOSURE tME IHRS/OAV) 
tF : taPOSURE FREPUEMCV tOAVS/VEAR) 
ED : EKPOSURE DURAJION IVEARSl 
P.1 : BODV MEJCHJ (KG) 
11 : 1lfEliME IVEARSI 

_____.__________________________________------------------------------------------------------------------------------------------.---------------------------------------------.------.---------- 

ENlER INPUJ PARANtlERS: 

l 
INGESTION: CHILD ElPOSURt 

0 IR: 1 
EF: 350 
EO: 6 

l BY: 15 
11: 0 

6 

INHALAlION: 

l 
IR: 

BY: 

0 0s: 

ot: 

Ra: 

sv: 

ED: 
R: 

CHILD fXPOSURE 

0 
10 
12 
20 

.OOOl 
I2 
0 

.000011 

COVVtRSlON 
FACIOR : 

0: 1 
Is: 2 
11: 293 
1s: 311 
Nl: ,902. 
HZ: ,116 
1: 293 
FR: ‘0 

I.J93e-2 

OERNAL CONJACJ: CNllD WUSURE 

PC: h-4 COYVERSIOI 1.44c-5 
AV: 1210 FACJOR : 
El: .I 
EF: 350 
ED: I 
Ill: . I5 
11: 0 

El: I 0 



. 
. 

. 
. 

,* 
. 

. 
. 

. 
. 

. 
a 

l 
l 

. 



. 

------------..--.----------------------~---~----------------------------------------.------------------------------------------------------------------------------------------------------------- 
RISK ASSESSHEN SPREADSHEET - HOUSEHOLD USE OF GROUNOYAlER [PACE TWO\ 
BETHPAGE 
EXPOSURE SCENARIO NUMER 6: FUTURE CROUNOYATER EXPOSURE, CHILD RESIOENlS 
CAlCULAlE DOSES: 

GY CONC. MOLECULAR HENRYS LAW MASS TRANSFER INGESTION lNHALATlON OERNAL 
CHEHICAL IWl) WEIGH1 CONSTANT COEFFICIENT IKAl) DOSE DOSE DOSE 

l,l,I-lrichloroethane .0198 133.41 3e-2 I .4983el 1.216~3 0 1.474e-6 
letrachloroethene .4154 165.83 1.53e-2 1.3333el 3.039e-2 0 3.540s~5 
lrichloroethene .0601 131.39 9.le-3 1.4616el 3.042e-3 0 4.47Se-6 
l,Z-Dichloroethene, trans .0109 96.94 6.Ie-2 1.1658el 11.9BBe-4 0 1.116e-I 
Eutylbenzylphthalate .OOOl 312 .0000083 3.169e-1 1.393e-6 0 1.446e-9 
Acenaphthene .0034 154.2 .000091 3.7454eO 2.114e-4 0 2.532e-I 
Anthracene . .OOl 118.2 .000066 3.3416eO 6.393e-5 0 1.446e-8 
Benz(a)anthracene .OOOl 228.28 le-6 4.394e-2 6.393e-6 0 1.446e-3 
Chrysene .oooz 226.3 .0000011 4.622e-2 1.219e-5 0 1.489e4 
Fluoranthene .OOl6 202.3 .0000065 3.104e-1 I .023e-4 0 I.l9le-1 
Fluorene .OOld 116.2 .000064 3.2950eO l.lSle-4 0 1.34Oe-1 
Naphthalene .0061 126.2 4.6e-4 9.9792eO 4.203e-4 0 4.909e-1 
Pyrene .0015 202.3 .0000051 2.449e-1 9.589e-5 0‘ l.llle-1 
Aroclor-1246 .0033 299.5 I.te-4 6.4260eO 2.llOe-4 0 2.451e-1 
Phenanthrene .003 116.2 2.3e-4 6.2582eO 1.918e-4 0 2.2348-1 

0 0 0 0. 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

-,.; 0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 

: 
0 0 

0 0 0 
___________-__ ________________________________________--------------------------------------------------. .---------------------------------------------------------~------------------------ 



________----____________________________---------------------------------------------------------------------------------------------------------------------------------------------------------- 
RISK ASSESSUENT SPREADSHEET - HOUSEHOLD USE OF GRdUNDWATER (PAGE 1HREE) 
BETHPAGE 
EXPOSURE SCENARIO NUMBER 5: FUTURE GROUlIOYAlER EXPOSURE. CHILD RESIDENTS 
CALCULATE HAZARD INDICES: 

CHEMICAL 

I,l,l-lrichloroethane 
letrachloroethene 
lrichloroethene 
I,2-Oichloroethene, tram 
Butylbenzylphthalate 
Acenaphthene 
Anthracene 
Benzla)anthracene 
Chrysene 
Fluoranthene 
Fluorene 
Naphthalene 
Pyrene 
Aroclor-1249 
Phenanthrene 

INGtOERH INHAlAlION REFERENCE REFERENCE HAZARD IN0 HAZARD HAZARD 
DOSE DOSE DOSE ING. DOSE INH. ING./OERH INO. JNH. INDEX 

I .261e-3 0 
3.043e-2 0 
3.846e-3 0 
6.916e-4 0 
6.400e-6 0 
2.IlSe-4 0 
6.400e-5 0 
6.400e-6 0 
1.280e-5 0 
I .024e-4 0 
l.l52e-4 0 
4.200e-4 0 
9.600e-5 0 
2.112e-4 0 
I .920e-4 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

9e-2 
IF-2 

2e-2 
*2 

.06 
.3 

.04 

.04 
le-3 

.03 

2.9e-2 

3e-1 I .408e-2 
3.0426eO 

0 
3.488e-2 
3.200e-5 
3.621e-3 
2.133e-4 

0 
0 

2.560e-3 
2.880e-3 
I.O12e-I 
3.200e-3 

0 
6.621~3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

i 
0 

1.406e-2 
3.0426eO 

0 
3.46k2 
3.2000-5 
3.62k3 
2.133e-4 

0 
0 

2.560e-3 
2.880e-3 
1.072e-I 
3,200e-3 

0 
6.62le-3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-------_-_----_____------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
lOTAt HAZARD INDEX 3.2119eO 0 3.2119eo 
---------------____-____________________--~-------.---------------------------------~--~-------~~-------~------~~--~----------~-------~-~---~------~~----~--------~---~~---~-~-----~---------~-~-- 
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TRICHLOROETHENE (TCE) (Clement Associates, Inc.). 

HEALTH EFFECTS 

TCE is carcinogenic (Class B2) to mice after oral 
administration, producing hepatocellular carcinomas. It was 
found to be mutagenic using several microbial assay systems. 
TCE does not 
teratogenicity. 

appear to cause reproductive toxicity or 
TCE has been shown to cause renal toxicity, 

hepatotoxicity, neurotoxicity, and dermatological reactions in 
animals following chronic levels than 
2,QOO mg/mj for 6.months. 

exposure to greater 
TCE'has low acute toxicity: 'the acute 

oral LDSO value in several . species 'ranaed from 6,000 to 7,000 mg/kg. d 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

There was only limited data on the toxicity of TCE 
organisms. 2- LL- I.. The acute toxicity to freshwater-species . . 

to.aquatic 
was similar 

In cne tnree species tested, with LC50 values of about 50 mg/L. 
No LC50 values were available for saltwater species. However, a 
dose of 2 mg/L caused erratic swimming and loss of equilibrium 
in the grass shrimp. No chronic toxicity tests were reported. 
No information on the toxicity of TCE to domestic animals or 
terrestrial wildlife was available. 



TETRACHLOROETHENE (PCE) (Clement Associates, Inc.1 

HEALTH EFFECTS 

PCE was found to produce liver cancer in male and female mice 
when administered orally by gavage. It is a Class B2 
carcinogen. Unpublished gavage studies in rats and mir 
performed by the National Toxicology Program (NTP) showt 
hepatocellular carcinomas in mice and a slight, statistically 
insignificant increase in a rare type of kidney tumor. Elevated 
mutagenic activity was,found in Salmonella strains treated with 
PCE. Delayed ossification of skull bones and sternebrae were 
reported in offspring of pregnant.mice exposed to ?,OOO mg/mJ. of,, 

'PCE for 7 hours/day on days 6-15 of gestation. Increased fetal 
resorptions were observed after exposure of pregnant rats .to 
tetrachloroethene. Renal toxicity and hepatotoxicity have been 
noted following chronic inhalation exposure of rats to PCE 
levels of 1,356 mg/m3. During the first 2 weeks of a subchronic 
inhalation study, exposure to concentrations of 10,867,mg/m3 of 
PCE produced signs of central nervous system depression, and 
cholinergic stimulation was observed among rabbits, monkeys, 
rats and guinea pigs. 

TOXICITY TO WILDLIFE AND IXMESTIC ANIMALS 

PCE is the most toxic of the chloroethenes to aquatic organisms 
but is only moderately toxic relative to other types of 
compounds. The limited acute toxicity data indicate that the 
LCs0 value for saltwater and freshwater species are similar, 
around 10,000 pg/L; the trout was the most sensitive 
(LC50 = 4,800 w/L). Chronic values were 840 and 450 Dg/L for 
freshwater and saltwater species, respectively, and an acute- 
chronic ratio of 19 was calculated. No information on the 
toxicity of PCE to terrestrial wildlife or domestic animals was 
available. 



CHLOROFORM (Clement Associates, Inc.) 

HEALTH EFFECTS 

I 

Chronic administration of chloroform by gavage is reported to 
produce a dose-related increase in the incidence of kidney 
epithelial 'tumors in rats and a dose-related increase' in the 
incidence of hepatocellular carcinomas in mice. It is a Class B 
carcinogen. Epidemiological studies suggest that higher 
concentratidns of chloroform 'and.o.ther trihalomethanes in water 
supplies may be associated with an increased fr,equency of 
bladder cancer in humans. 'However, these results are not 
.sufficient to establish Causality. An increased incidence .of 
fetal abnormalities was reported in 'offspring of pregnant rats 
exposed to chloroform by inhalation. Oral doses of chloroform 
that caused maternal toxicity produced relatively mild fetal 
toxicity in the form of reduced birth weights. There are 
limited data suggesting that chloroform has mutagenic activity 
.in some test systems. However, negative results have been 
reported for bacterial mutagenesis assays. 

. . Humans may be exposed to chloroform by inhalation, ingestion, or 
skin contact. Toxic effects include local irritation of the 
skin w=b 
gastroinot:stinal 

central nervous system depression, 
irritation, 

arrhythmia, 
liver and kidney damage, cardiac 

ventricular tachycardia, and brachycardia. Death 
from chloroform overdosing can occur and is attributed to 
ventricular fibrillation. Chloroform anesthesia can produce 
delayed death as a result of liver necrosis. 

Exposure to chloroform bY inhalation, intragastric 
administration, or intraperitoneal i,njection produces liver and 
kidney damage in laboratory animals. The oral LD50 and 
inhalation LCLO values for the rat are 908 mg/kg and 39,000 mg/m3 
per 4 hours, respectively. 

TCXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

,Limited information ,is available concerning 'the toxicity of 
chloroform to organisms exposed at known concentrations. Median 
effect concentrations for two freshwater and one invertebrate 
species range from 28,900 to 115,000 pg/L. Twenty-seven day LCso 
values of 2,030 and 1,240 ug/L were reported for embryo-larval 
tests with rainbow trout in water at two levels of hardness. 
The only reliable result concerning the toxicity of chloroform 
to saltwater aquatic life is a 96-hour LC5o value of 81,500 ug/L 
for pink shrimp. 

An equilibrium bioconcentration factor of six with a tissue 
half-life of less than 1 day was 
Although chloroform is 

determined for the bluegill. 
not strongly bioaccumulated, it is 

thought to be widely distributed in the environment and can be 
detected in fish, water birds, marine mammals, and various 
crops. . 



. TOLUENE (Clement Associates, Inc.)-. 

HEALTH EFFECTS 

There is no conclusive evidence that toluene is carcinogenic or 
mutagenic in animals or humans. Oral administration of toluene 
at doses as low at 260 mg/kg produced a significant increase in 
embryonic lethality in mice. Decreased fetal weight was 
observed at doses as. low as 434 mg/kg, and an increased 
incidence of cleft palate was seen at doses as low as 867 mg/kg. 
However, .other researchers have .reported that toluene is 
embryotoxic but not teratogenic in laboratory animals. ,There 
are no accounts of teratogenic ,e.ffects in.humans after exposure 
to toluene. 

Acute exposure to toluene at concentrations of 375 to 
1,500 mg/ma produces central nervous system depression and 
narcosis in humans. However, even exposure to quantities 
sufficient to produce unconsciousness fail to produce residual 
organ damage. The rat oral LD5o value and inhalation LCLO value 
are 5,000 mg/kg and 15,000 mg/m3,. respectively.. Chronic 
inhalation exposure to toluene at relatively high concentrations 
produces cerebellar degeneration and an irreversible 
encephalopathy in mammals. 

Toluene in sufficient amounts appears to have the potential to 
significantly alter the metabolism and resulting bioactivity of 
certain chemicals. For example, coadministration of toluene 
along with benzene or styrene has been shown to suppress the 
metabolism of benzene or styrene in rats. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

Of five freshwater species tested with toluene, th'e cladoceran 
Daphnia maqna was not resistant to any acute effects. The EC50 
and LC50 values for all five species range from 12,700 to 
313,000 ug/L. No- chronic tests are available fcr frqshwater 
species. .The two. freshwater algal species tested are relatively 
insensitive to toluene with EC50 values of 245,000 gg/L or. 
greater being reported. For saltwater species, ZCsg and LC50 
values range from 3,700 pg/L for the bay shrimp :o 1,050 mg/L 
for the Pacific oyster. The chronic value in an embryo-larval 
test for the sheepshead minnow is reported to be between 

.3,200 and 7,700 ug/L, and the acute-chronic ratio is between 
55 and 97. In several saltwater algal species and kelp, effects 
occur at toluene concentrations from 8,000 to more than 
433,000 Llg/L. 



4-METHYLPHENOL 

HEALTH EFFECTS 

Data regarding the subchronic and chronic oral toxicity Of 
4-methylphenol (o-cresol) in humans or experimental animals were 
'not available in the literature reviewed. Subchronic inhalation 
studies indicate that an exposure 
6 hours/day, 

level of 9 mg o-cresol/mJ, 

5 days/week 
5 days/week for 2 months and then for 4 hours/day, 
for 2 subsequent months, produced unspecified 

: changes in EKGs in guinea pigs and CNS and blood changes in rats 
(U.S. EPA, September 1984). 
mixture of three 

Rats. exposed to a 
cresol 

0.05 mg/m3 

excitation, 
isomers. -for 90 days exhibited. CNS" 

lung protein denaturation, and decreased body weight 
gain (U.S. EPA, September, 1984). 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMAL6 

Information regarding the toxicity of I-methylphenol to aquatic 
or terrestrial biota were not available in the literature 
reviewed. 



BIS(2-CHLOROETHYL)ETHER (Clement Associates, Inc.1 

HEALTH EFFECTS 

Bis(2-chloroethyl)ether caused an increased incidence of 
hepatomas in male .mice following oral administration. It is 
also reported to be mutagenic in salmonella tester strains. No 
data concerning teratogenic or reproductive effects are 
available. 

Bis(2-chloroethyl)ether concentrations Of ,100 ppm (600 mg/mJ) 
and. possibly lower are irritating.. to the eyes and nasal 
passages, and may cause coughing and nausea*. Exposure. to 
concentrations above 550 ppm (3,300 mg/mJ) is considered to be 
intolerable. Concentrations of 500 ppm and 250 ppm are reported 
to be fatal in guinea pigs and rats, respectively. The most 
severe toxic effects are seen in the lungs, although the 
kidneys, liver, and brain may also be affected. No serious 
toxic effects were noted following chronic exposure of guinea 
pigs and rats to 69 ppm (420 mg/mJ) of bis(2-chloroethyl)ether. 

Bis(2-chloroethyl)ether. is a mi'ld skin irritant. However; 
acutely .toxio .and lethal amounts may be absorbed through the 
skin. An oral LD50 of 75 mg/kg is reported for the rat. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

Data adequate to characterize the toxicity of bis(2-chloro- 
ethyl)ether to wildlife and domestic animals are not available. 



DDT (Clement Associates., Inc.) 

HEALTH EFFECTS 

DDT, DDE, and DDD have been shown to be carcinogenic to mice, 
primarily causing liver tumors, but also causing lung tumors and 
lymphomas. DDT does not appear to be mutagenic, but it has 
caused chromosomal damage. There is no evidence that DDT is a 
teratogen; but it is a reproductive toxin, causing reduced 
fertility, reduced growth of offspring, and fetal mortality. 

Chronic exposure to DDT causes a number of adverse'effects, 
especially to the liver and central nervous system (CNS): DDT 
induces various microsomal 'enzymes and therefore 
affects the metabolism of 

probably 
steriod hormones and exogenous 

chemicals. Other effects on the liver include hypertrophy of 
the parenchymal cells and increased fat deposition. In the CNS, 
exposure to DDT causes behavioral effects such as decreased 
aggression and decreased conditional reflexes. Acute exposure 
to large doses or chronic exposure to lower doses cause 
seizures. The oral LD50 is between 113 and 450 mg/kg for the rat 
and is generally higher for other.animals. 

DDT, DDD, and DDE are bioconcentrated and stored in the adipose 
tissues of most animals. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

DDT has been extensively studied in freshwater invertebrates and 
fishes and is quite toxic to most species. The range of 
toxicities was 0.18 to 1,800 pg/L and the freshwater final acute 
value for DDT and its isomers was determined by EPA to be 
1.1 ilg/L. Saltwater species were somewhat more sensitive to 
DDT; the saltwater final acute value for the DDT isomers was 
0.13 vg/L. Only one chronic toxicity test on aquatic species 
was reported. This test indicated that the acute-chronic ratio 
for DDT might be high (65 in the reported study), but the data 
were insufficient'to allow calculation of a final acute-chronic 
ratio. DDT, DDD, 
103 to 105. 

and DDE are bioconcentrated by a factor of 

DDT, DDD, DDE, and the other persistent organochlorine 
pesticides are primarily responsible for the great decrease in 
the reproductive capabilities and consequently in the 
populations of fish-eating birds, such as the bald eagle, brown 
pelican, and osprey. DDT has also been shown to decrease the 
populations of numerous other species of water birds, raptors, 
and passerines significantly. 

P 



CHLORDANE 

Health Effects 

Mixtures of cis-chlordane and trans-chlordane produce 
liver cancer in mice. Chlordane also has mutagenic effect8 
in at learrt one te8t ryrtem. Reproductive iffect8, including 
developmental defect8 and neonatal metabolic and biochemical 

‘disorders, are ob8erved in the offrprkng of mice expo8ed to 
chlordane. T88t8 with laboratory animal8, primarily rOdFnt8, 

\ 
h,,strate acute'and chronic toxic effectr. Either i8omer 

or a mixture of the two, appear8 .to exhibit approxi- " "' 
ma'G1; equal toxicity. Acute effect8 include.anorexia, weight 
10~8; tremor8, convuf8ion8, and death. Chronic expo8ure to 
chlordane cauIe8 liyer Change8 and induce8 or ruppre88er a 
,variety of en-8 ry8tem8. In addition, chlordane may act a8 
8 cumulative neurotoxin. The oral LD in the rat ir 283 mg/kg. 
Oxychlordane e an l poxide metaboltte f8Pmed frm.either chlordane 
i8omerr i8 8ignificantly more acutely toxic than chlordane. 
The oral LD of oxychlordane idminirtered to rat8 in corn 
oil ir 19 majkg, and it i8 43 mg/kg when administered in an ,. .' iqueoulr. ru8penrion. 

ACUte Oral or 8kin exposure to chlordane can cause vomiting, 
seizures, l lectroencephalographic dysrhythmia, convulsions, and 
death in humans. 
inconclusive. 

Bowever, most reports of human toxicity are 
Oxychlordane has.been found in a high percentage 

of human adipose tissue samples and also in human milk samples. 

Toxicity to Wildlife and Domestic Animals 

The toxic effects of chlordane are seen at relatively 
low.concentt’ations in some fish and invertebrate rpecies. 
Chlordane also shows strong tendencies for bioaccumulation in 
sdme aquatic and terrestrial organisms. It can concentrate 
at levels thousands of times greater than the surrounding water 
medium in a variety of aquatic organisms, including bacteria, 
algae, daphnids, and fish. The EPA criteria for acute exposure 
to freshwater species is 2.4 pg/liter, and it is 0.17 pg/liter 
for chronic exposure. The corresponding Acute and Chronic 
Values for saltwater species are 0.09 pg/liter, 0.0064 pg/liter, 
and 0.0040 pg/liter, The Final Acute-Chronic Ratio is 14. 
Very little information exists concerning the biotransformation 
of chlordane. Although biotransformations may be important for 
the ultimate degradation of chlordane, these processes are 
likely to be very slow. 

Qgt 
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ChEordane or oxychlordane residues have been found in 
a wide variety of wildlife and domestic animal species, but 
usually at relatively low levelr. Chlordane does not appear 
to be extensively concentrated in the higher members of the 
terrestrial food chain. Studies indicate that chlordane may 
produce toxic effects in certain soil invertebrates after surface 
application. Although little information concerning bioaccumu- 
lation in these organisms is available, the potential bioconcen- 
tration of .chlordane or oxychlordane by terrestrial insectivores 
is of concern. Little information.on the toxic effects of 
chlordane to mammalian wild1if.e’ and domestic animal rpecies 
is available. Chlordane or oxychlordane residues- have ‘been 
found in crops , meat, fish and poultry, dairy products, and 
eggs. Oral LD values for chlordane ranging from 331 to 858 ppm 
in the diet (a&oximately 25-50 mg/kg) are reported for a 
variety of wild bird species. Oral LD values ranging from 
100 to 1,000 mg/kg are reported for a &iety of animals, including 
rodents, goats, sheep, and chickens. 



pOLyCRLORINATED BIPHENYLS (PCBs) 
(Clement Associates,. Inc., 1985) 

Health Effects '. 

In huma'ns exposed to .polychlorinated biphenyls (PCBs) (in the 
workplace or via accidental contamination of food), reported 
adverse effects include chloracne (a long-lasting, disfiguring 
skin disease), impairment of liver function, a variety of 
neurobehavioral and affective symptoms, menstrual disorders, 
minor birth abnormalities, and probably increased incidence of 
cancer. Animals experimentally exposed to PCBs have shown most 
of the same symptoms, as well as impaired reproduction: 

"pathological changes in -the liver, stomach, skin, anPd&tt;; 
organs: and, suppression of immunological functions. 
carcinogenic in rats and-mice and, in appropriate cirdumstances, 
enhance the effects of other carcinoqens;' Reproductive and 
neurobioloqical effects of PCBs .have been' reported in rhesus 
monkeys at the lowest dose level tested, 11 w/kg body 
weight/day over a period of several months. 

Toxicitv to Wildlife and Domestic Animals 

Polychlorinated biphenyls are bioaccumulated and can be 
biomaqnified. Therefore, their toxicity increases with length 
of exposure and position of the exposed species on the food 
chain. The toxicity of the various PCB mixtures is also 
dependent on their composition. Because of the complexity of 
PCB toxicity, only general effects will be discussed here. 

The 96-hour LCSO values for rainbow trout, bluegills, and 
channel catfish were around 20 mq/liter. The same species 
exposed for 10 to 20 days had LCso values of about 0.1 mq/liter. 
Invertebrate species were also adversely affected, with some 
species having 7-day LCso values as low as 1 mq/liter. In 
general, juvenile organisms appeared more susceptible to the 
effects of PCBs than either eggs or adults, 

Three primary ways in which PCBs can affect terrestrial wildlife 
are outright mortality, adversely affecting reproduction, and 
changing behavior. PCB doses greater than 200 ppm in the diqt 
or 10 mg/kg'body weight (bw) caused some mortality in sensitive 
'bird spe-ties exposed for several days. Doses around 1,500 ppm 
(diet) or about 100 mg/kg bw caused extensive mortality in these 
sensitive species. They generally caused some mortality in all 
species, with the level being dependent on the length of 
exposure and the particular PCB mixture. Some mammalian species 
are especially susceptible to PCBs. For example, mink died when 
fed as little as 5 ppm in the diet (equivalent to less than 
1 mg/kg bw/day). PCBs caused lower egg production: deformities: 
decreased hatchability, growth, and survival; and some eggshell 
thinning in reproductive studies on chickens fed doses of 20 ppm 
in the diet (1 mg/kq bw). 
bw) had lower 

Mink fed 1 ppm in the diet (0.2 mq/kg 
reproductive success, and there are indications 

that an increased incidence of premature births in some marine 
animals was linked to PCB exposure. Behavioral effects on 
wildlife include increased activity, decreased avoidance 
response, .and' decreased nesting, all of which could 
significantly influence survival in the wild. 

No toxic effects on domestic animals other than chickens were 
reported in the sources reviewed, but susceptible species would 
probably'be affected in a similar manner to laboratory animals 
and wildlifP. 



BIS(2-ETHYLHEXYL)PHTHALATE (BEHP) 
(Clement Associates, Inc.) 

HEALTH EFFECTS 

BEHP is reported to be carcinogenic in rats and mice, causing 
increased incidences of hepatocellular carcinomas or neoplastic 
nodules after oral administration. Its status as a human 
carcinogen (Class B2) is considered indeterminate by the 
International Agency for Research on Cancer (IARC). The results 
of dominant lethal experiments with mice.suggest that BEHP is 
mutagenic when injected intraperitoneally. However, most 
experiments conducted with .microorganisms and: mammalian cells 
have failed to demonstrate genotoxic activity. Teratogenic and 
fetotoxic effects have been observed in experimental animals 
after oral and intraperitoneal administration. Other 
reproductive effects, including testicular changes in rats and 
mice, have also been reported. 

BEHP appears to have a relatively low toxicity in experimental 
animals. The oral, intraperitoneal, and intravenous LD50 values 
reported for BEHP in rats are 31 q/kg, 30.7 g/kg, and 0.25 g/kg, 
respectively.. 
irritant 

BEHP is poorly absorbed through the skin, and no 
response or sensitizing potential from dermal 

application has been noted in experimental animals or humans. 

Chronic exposure to relatively high concentrations of BEHP in 
the diet has caused retardation of growth and increased liver 
and kidney weights in experimental animals. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

Acute median effect values ranged from 1,000 to 11,100 ug/L BEHP 
for the freshwater cladoceran Daphnia maqna. The LC50 values for 
the midge, scud, and bluegill all exceeded the 
concentrations 

highest 
tested, which were 18,000, 32,000, and 

770,000 Ug/Lr. respectively. As these values are greater than 
the water solubility of the chemical, 

-will be acutely toxic to organisms 
it is unlikely .that BEHP 

in natural waters. In a 
chronic toxicity test with Daphnia 
reproductive impairment was 

maqna, significant 
found at the lowest concentration 

tested, 3 ug/L. A chronic toxicity value of 
reported for the rainbow trout. 

8.4 ug/L was 
No acute or chronic values were 

reported for saltwater invertebrates or vertebrates. Reported 
bioconcentration factors for BEHP in fish and invertebrates 
range from 14 to 2,680. 

Although insufficient data were presented to calculate the 
acute-chronic ratio for BEHP, 
100 to 1,000. 

it is apparently on the order of 
Therefore, acute exposure to the chemical is 

unlikely to affect aquatic organisms adversely, but chronic 
exposure may have detrimental effects on the environment. 



BUTYLBENZYLPHTHALATE 

HEALTH EFFECTS 

In general, the phthalate esters are described as having a very 
low order of acute toxicity. Central and peripheral 
neuropathies (diseases of the nerves) have been observed in 
animals exposed to butylbenzylphthalate. A report by a Russian 
scientist suggests that the compound may have caused 
polyneuritis (disorder affecting the peripheral nerves) in an 
exposed worker (Casarett and Doull, 1980). .Butylbenzylphthalate 
is described as moderately toxic via ingestion (Sax, 1989). The 
current reference dose (U.S..EPAc October 1989) is based. on 
observed adverse effects in rats (testes, liver, kidney) exposed 
to the compound in the diet. Butylbenzylphthalate is an 
experimental carcinogen (Sax, 1989). 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

Chronic toxicity testing revealed that 2.32 mg/L (LC50 value) of 
butylbenzylphthalate is toxic to fathead minnows exposed for 
4 days in a flow-through test (Verschueren, 1983). . . 



DI-N-BUTYLPHTHALATE (DNBP) CU;S. EPA, October 1980b) 

HEALTH EFFECTS 

Most of the detailed toxicological studies for phthalates 
focused on BEHP. There is no evidence of carcinogenicity of 
DNBP. Rats fed 0.25 percent DNBP in their food experienced no 
adverse effects after 1 year. A dose of 1.25 percent resulted 
in death for 50 percent of the test population, while the rest 
grew normally. Rats exposed by inhalation to concentrations of 
0.98 mg/m3 experienced no behavioral changes or weight, but an 
increase in gamma globulin was found, to be dose-related. The 
intraperitoneal LD50 for rats was found to be 3.05 g/kg. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

Four fish and two invertebrate species were exposed to DNBP. 
The LC50 values ranged from 730 to 6,47O'uq/L. Bluegills were 
found to be the most sensitive fish and the scud was the most 
sensitive invertebrate. 



. ,NAPHTHALENE (Clement Associates, Inc.1 

HEALTH EFFECTS 

There are no epidemiological or case studies available 
suggesting that naphthalene is carcinogenic in humans, and it is 
not generally considered to be carcinogenic in experimental 
animals. However, 

. carcinogenic 
there is equivocal evidence suggesting weak 

activity in rats after subcutaneous injection. 
Naphthalene is reported to produce DNA damage in mice after 
intraperitoneal injection. Retarded cranial ossificption and 
heart development are 'reported among- offspring of rats injected 

,intraperitoneally with naphthalene on days.1 to 15 of gestatron.. 

Little information concerning acute and chronic toxic effects is 
available. Inhalation exposure to naphthalene may cause 
headache, loss of appetite, nausea, and kidney damage in humans 
and experimental animals. Acute hemolytic effects are 

.reportedly caused by ingestion or inhalation of relatively' large 
quantities of naphthalene. Optical neuritis, injuries to the 
cornea, and opacities of the lens also may result after 
inhalation exposure or ingestion. Naphthalene is a mild eye 
irritant in rabbits, and cataracts can be induced after oral 
administration. Application to the skin produces erythema and 
slight edema in rabbits. Somnolence and changes in motor 
activity are observed after ingestion of naphthalene by rats and 
mice. Oral LDso values of 1,250 mq/kq and 580 mg/kg are reported 
for the rat and the mouse, respectively. - 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

The median effect concentrations ,for freshwater invertebrate 
species and three fish species are all reported to be greater 
than 2,300 pg/L. Acute values reported for saltwater 
polychaete, oyster, and shrimp species are all greater than 
2,350 pg/L. A chronic value of 620 uq/L and an acute-chronic 
ratio of 11 .is reported for the fathead minnow, a freshwater 
species. .No chronic values are available for saltwater species.' 
Freshwater algae appear to be less sensitive to the effects of. 
naphthalene than animal species. No information concerning 
saltwater plant species is available. The weighted average 
bioconcentration factor for the edible portion of all freshwater 
and estuarine aquatic organisms consumed by Americans is 10.5. 



Health Effect8 

ACENAPHTHENE 

Negative remalta are reported for a teat of’acenaphthene 
carcinogenicity bared upon neoplartfc induction in the newt 
TritUrU8kri8t8tU8, but th. rdhqility Of the te8t 8y8t88 
tot predicting maaraliur C8rChOg8nioity ir not l 8tabli8hed. 
Otheg carcinogenicity rtudier involving expomare Wacenaphthene 
a8 one Component of compl'ex rixtqror of PAH8 and other 8Ub8tanCe8, 
report both ritfve 
importma 0 r 

and mgathm rmrult8. Bowever, the rqlativr 
indiv$dual corponontr ia the mixture8 te8ted 

cannot ba deterqfnod, ind no conclu8ion8 involving l cenaphthene 
CM h dram. S.tudie8 u8ing 8w~m~diff~r~~t bacterhl to8t - 
ryrtem8 provide no evidence of rut8genicft 
concerning it8 teratogenicfty or f 

. lo information 

able. 
reproduct v8 toxicity ir Gail- 

Ths most thoroughly investigated effect of l cenaphthene 
is its ability to produce nuclear and cytological changqs in 
a variety of microbial and plant species. Uost of thelre changes, 
such as increases in cell size and DNA content, are associated 
with a disruption of the spindle mechanism during mitosis and 
the resulting induction of polyploidy. However, there is no 
known correlation. between these effects and the biological 
impact of acenaphthene on mammalian cells. 

Very little is known about the human toxicity of acenaph-. 
them. it has been shown to be irritating to the skin and 
mucous membranes and tb cause vomiting if rwallowcd in large 
quantities. 

In both rats and mice, subchronic oral exposure causes 
loss of body weight, changes in peripheral blood, increased 
aminotransferase levels in blood serum, and mild morphological 

.damage to the iiver and kidneys. The oral LD is 10 g/kg 
for rats ‘and 2.1 g/kg for mice. Kidney and lfaer damage is 
gre,ater after subchronic exposure to accnaphthene than after 
acute exposure. 

Toxicity to Wildlife and Domestic Animals 

In acute toxicity tests for freshwater organisms, EC 
values of 41,200 and 1,700 pg/liter are reported for the SPado- 
ceran Daphnia magna and the bluegill, respectively. In saltwater 
species, 960hour LC 
the sheepshead ninn8 

concentrations for the mysid shrimp and 
are 970 and 2,230 ug/liter, respectively. 

A chronic value of 710 pg/liter is reported for the sheepshead 
minnow, and the acute-chronic ratio for this species is 3.1. 
No other aquatic life chronic data are available. The freshwater 
alaa Selenastrum carwicarnutum and the saltwater alga Skeletonema 
costatum are both relatively sensitive to acenaphthene exposure, 
with 960hour EC values for chlorophyll a and cell number 
of approximatel~0525 pg/liter and 500 pg/Ziter, respectively. 



ANTHRACENE 
Health Effects 

There are no epidemiologic studies available suggesting 

that anthracene is carcinogenic in humanr. Thir compound generally 
is not considered to be carcinogenic in experimental animals 
(IARC 1983). However, there is equivocal evidence suggerting 
weak carcinogenic potential. In rats, tumors were reported 
to develop at the injection rite after 8UbCUtaneOU8 adninirtration, 
and in the liver after oral adminirtration. Anthracene exhibit8 
mutagenic atitivity in some tart syrtemr but not in Other8.’ 
There are no reports of teratogenic .,or zeproductive effect8 0 
due to exposure. 

Little information concerning acute and chronic toxic 
effects is available. Specific data concerning exposure to 
anthracene are not available, but worker8 expored to m&aria1 
containing thir conpound may exhibit dermatitir, hyperkeratos 
and other 8kin disorderr. Anthracene produce8 mild l rythema 
and edema after application to the rkin of mica. An intra- 
psritoneal LDfa of 430 mg/kg ir reported. 

8 
es8 

Toxicity to Wildlife and Dolae8tiC Animal8 . 

Adequate data for kharacterixation of toxicity to dcM8th 
animals and wildlife are not available. A l-hour 9OB lethal 

photodynamic response concentration of 0.1 pg/liter is reported 
for the freshwater protozoan Paramecium caudstum. The weighted 
average bioconcentration factor for the edible portion of all 
freshwater and estuarine aquatic organisms consumed by Americans 
is 478. 



The steady state bioconcentration factor for accnaphthcne 
in the bluegill ia 387, with a tissue half-1if.e. of less than 
1 day. By using the bluegill data and an adjustment factor 
to allow for differences in lipid content, the bioconcentratfon 
factor for acenaphthene and the edible portions of all freshwater 
and estuarinc aquatic organisms consumed by Americans is eat&’ 
mated to be 242. Reports of accnaphthent An foods is limited. 
One study reports levels of 3.2 pg/kg (the detection limit) 
or greater in the tissues of shellfish of an unspecified species 
and location. 

. . 
A study summarizing the toxicity of a variety of ‘compounds 

to wild and dom?stic bird species indicates that the Lb of.” ” 
.icenaphthene f&r the redwihged blackbird is, grehr th~~~lO0 mg/kg. 

pur thermore, the study reports that l censphthene did not sig- 
nificantly deter feeding by the blackbird even when it was pres- 
ent in food at relatively high concentrations. 



PLUORANTRENE 

Health Effects 

There is no information Concerning the carcinogenicity 
of fluoranthene in humans, and fluoranthene shows no activity 
as a complete carcinogen in experimental animsls. However, 
fluoranthene appears to possess potent cocarcinogenic activity 
in test animals. Pluoranthene has displayed no mutagenic acti- 
vity in in vitro bacterial test,systems. No other information 
is availabie concerning its potential mutagenic or teratogeqic 
effects, nor with regard to its acute or chkonic toxicity tq 
humans;’ ‘Results from animal studies indicate that .fluoranthene 
has rels~tively low acute toxicity. Where deaths of experimental 
animals have occurred, no information concerning target organs 
or specific causes of death has been reported. Dercriptions 
of chronic toxii=ity are limited to reports of mortality produced 
in mice by repeated dermal application or subcutaneous inje’ction. 

Toxicity to Wildlife and Domestic Animals 

Among freshwater species, the bluegill, with a 960hour 

LC value of 3,980 ug/liter, is more sensitive to fluoranthene 
thal the clsdoccran Daphnia magna, with a U-hour EC 
of 325,000 ~g/liter. NO chronic data are available 28r 

value 
fresh- .- 

water organisms. Among saltwater species, the 960hour LC 
values for the mysid shrimp and a polychaete are 40 and Sal ug/lit 
respectively. value for the sheepshead minnow 
is greater thsnT~~038,F~k~~~~r. The chronic value and acute- 
chroniC ratio. for the mysid shrimp are 16 pg/liter and 2.S, 
respectively. The freshwater and saltwater algal species tested 
exhibit similar sensitivities to fluoranthene, with EC 
of about SO,000 ug/liter. There is evidence of fluors%hX~?es 

accumulation in edible aquatic organisms, although no measu,red, 
steady-state bioconcentration factors are available for fresh- 
water or saltwater organisms. 

. 



POLYCYCLIC AROMATIC HYDROCARBONS 
(Clement Associates, Inc., 1985) 

Health Effects 

The potential for polycyclic aromatic hydrocarbons (PAEIs) to 
induce malignant transformation dominates the consideration of 
health hazards resulting from exposure, because there often are 
rio overt signs of toxicity until the dose is high enough to 
produce a high.tumor incidence. 

No case reports or epidemiological studies concerning the 
significance of human exposure to.individual PAHs are available. 
However, coal tar and other materials known to be carcinogenic 
to humans contain PAHs. 
PAHS administered by various routes have been found' to be 
carcinogenic in several animal species and to have both local 
and systemic carcinogenic effects. 
carcinogenic PARS produce 

On oral administration, 

Lung 
tumors of the forestomach in mice. 

tumors are produced in hamsters after intratracheal 
-administration and in mice after intravenous administration. In 
skin painting experiments with mice, 
skin carcinomas. 

carcinogenic PARS produced 
Other observed effects include induction of 

local sarcomas and an increased incidence of lung adenomas in 
mice following single, subcutaneous injections. 
other species, while 

Studies in 
indicating the PAHS 

carcinogenic effects, are less complete. 
have universal 

reported to be mutagenic 
Carcinogenic PAHs are 

in a variety of test systems. The 
limited available information suggests that PAEIs are not very 
potent teratogens or reproductive toxins. 

There is very little information regarding nonmalignant changes 
caused by exposure to PARS. Application of carcinogenic PARS to 
mouse skin is reported to cause destruction of sebaceous glands, 
hyperplasia, hyperkeratosis, and ulceration. 
PAPS also have' immunosuppressive effects. 

Many carcinogenic 

injections of some- PAHs for several 3eeks 
Subcutaneous 

reportedly 
,hemolymphatic changes in the lymph nodes in 

caused 

exposed to 
rats. 

PAH-containing 
Workers 

materials 
dermatitis, 

have 
hyperkeratoses, 

exhibited chronic 
and other skin disorders. 

Toxicity to Wildlife and Domestic Animals 

There is very 
of PAHs; 

little information on the environmental toxicity 
they probably are not very toxic to aquatic organisms. 



CHRY SENE 

Realth Effects 

The potential’ for polycyalic l romstic hydrocarbons to 
induce malignant transformation dominates the consideration 
given to health hazards resulting from exposure. This is because 
overt signs of toxicity are often not 
is sufficient to produce a high tumor f 

reduced until the dose 
ncidence. 

. 

NO case reports or l pidemiologics~ studies on the signii. ” 
ficance of chrysene exposure to humans are available. However, 
coal tar and other msterials known to be csrcinogefiic to humans 
may contain chrysene. Chrysene produces skin twm8 in mice 
following repeated dermal spplicstion. nigh subcutaneous doses 
are reported to result in a low incidence of tumors with a 
‘long induction time in mice. Chrysene is considered to have 
weak carcinogenic activity compared to benzo(a)pyrene. Chrysene 
is reported to be mutagenic in a variety of test systems. 
No information.concerning the teratogenic effects of chrySene 
in ‘humans or experimental animal8 is available. 

Although there is little information concerning other 
toxic effects of chrysene, it is reported that applying the 
carcinogenic PARS to mouse skin leads to the destruction of 
sebaceous glands, hypsrplasia, hyperkeratosis, and ulceration. 
Workers exposed to materials containing these compounds may 
exhibit chronic dermatitis, hypsrkeratoses, and other skin 
disorders. Although specific results with chrysene are not 
reported, it has been shown that many’ carcinogenic PAEs have 
an immunosuppressive effect. 

.Toxicity to. WildUfe and Domestic Animals 

,Adequate data for characterization of the toxicity of 
tihrysene’io domestic animals and wildlife are not available. 



TRANS,l-2-DICHLOROETHENE (CLEMENT 
ASSOCIATES, INC., 1985) 

HEALTH EFFECTS 

Very little information concerning exposure only to trans(l,2- 
dichloroethene) (1,2-trans-DCE) is available. There are no 
reports of carcinogenic or teratogenic activity by 1,2-trans-DCE 
in animals .or humans. 
variety of test systems. 

It is reportedly nonmutagenic in a 
Like other members of the chlorinated 

ethylene series, 1,2-trans-DCE has anesthetic properties. 
Exposure to high vapo.r concentrations has been found to cause 
nausea, vomiting, weakness, tremor,. and cramps in humans. 
Repeated exposure via inhalation of 800 mg/m3 (8 hours/day, 5 
days/week, for 16 weeks) was 
.degenerationof 

reported 
liver in 

to produce 
the 

fatty 
rates. The 

injection LDSO value for the rat is 7,536 mg/kg. 
intraperitoneal 

Although nephrotoxic and cardiac effects are 
associated with exposure 

sensitizing 
to l,l-dichloroethylene, the 1,2-DCE 

isomers have not been investigated with respect to these type of 
effects. 1,2-trans-Dichloroethylene can inhibit aminopyrine 
demethylation in rat liver microsomes in vitro, and it may thus 
interact with the hepatic drum-metabolizing monooxygenase 
system. 

Toxicity to Woldlife and Domestic Animals 

Practically no information concerning the toxicity of 1,2-trans- 
DCE to.wildlife and domestic animals exists. The reported 96- 
hour LC50 value under static conditions is 135,000 ug/liter for 
the bluegill. Under the same test conditions, the LC50 value 
for l,l-dichloroethylene is 73,900 ug/liter. Recommended 
criteria for protection of aquatic life are based primarily on 
data concerning l,l-dichloroethyelene. 



l&l-TRICHLOROETHANE ( l,l,l-TCA) 
.(Clement Associates, Inc.) 

HEALTH EFFECTS 

l,l,l-TCA was re-tested for carcinogenicity because early 
lethality in a previous study precluded an assessment of 

'carcinogenicity. Freliminary results indicate that l,l,l-TCA 
increased the incidence of combined hepatocellular carcinomas 
and adenomas in female.mice when administered by gavage. There 
is evidence that l,l,l-TCA is mutagenic in Salmonella 
tyohimurium and causes transformation itkecultured rat embryo; 
cells. These data suggest that chemical may '. 
carcinogenic. 

Other toxic effects of l,l,l-TCA are seen only at concentrations 
well above those likely in an open environment. The most 
notable toxic effects of l,l,l-TCA in humans and animals are 
central,nervous system depression, including anesthesia, at very 
.high concentrations and impairment of coordination, equilibrium, 
and judgment at lower concentrations (350 ppm and above): 
cardiovascular effects, including premature ventricular 
contractions, decreased blood pressure, and sensitization to 
epinephrine-induced arrhythmia: and adverse effects on the 
lungs, liver, and kidneys. Irritation of the skin and mucous 
membranes resulting from exposure to l,l,l-TCA has also been 
reported. The oral LD50 value of l,l,l-TCA in rats is about 
11,000 mg/kg. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

The acute toxicity of l,l,l-TCA to aquatic species is rather 
low, with the LC50 concentration for the most sensitive species 
tested being 52.8 mg/L. No chronic toxicity studies have been 
done on l,l,l-TCA, but acute-chronic ratios for the other 
chlorinated ethanes ranged from 2.8 to 8.7. l,l,l-TCA was on11 
slightly bioaccumulated with a steady-state bioconcentration 
factor of 9..and,an elimination half-life of 2 days. 

No information on the toxicity of l,l,l-TCA to terrestrial 
wildlife or domestic animals was available in the literature 
reviewed. 



CARBON DISULFIDE 

Health Effects 

Toxic effects to humans via inhalation of carbon disu 
been reported in the literature. Inhalation of 50 
7 years was associated with central nervous effects (R 
Toxic Effects for Chemical Substances (RTECs), 
NAS, 1977). The lowest reported lethal concentration 
is 4,000 ppm in 30 minutes (RTECs, 1975 in NAS, 1977). 
chronic exposure at less than 65 mg/m3 for several 
reported to cause polyneuropathy (Cooper, 1976 in NAS, 

lfide have 
mg/m3 for 

:egistry of 
1975 in 

in humans 
Moderate 

years was 
.1977). 

Oral 'administration of carbon .disulfide in rats..produced toxic 
effects at 1 ppm (Freundt et al., 1974 in NAS, 1977). One ppm 
in drinking water was nontoxic to rabbits; 70 ppm was lethal 
(Vinogradov, 1966 in NAS, 1977). 

In chronic studies, 6 mg/mg-day produced toxic effects in rats 
(Paterni et al., 1958 in NAS, 1977). Carbon disulfide applied 

topically produced a higher incidence of anemia in female than 
in male rats; and teratogenic effects were observed (Gut, 1969 

NAS, 1977). 
ii mg/mj, 

When rats inhaled carbon disulfide at 
abnormalities of the genitourinary and skeletal 

systems, disturbances of, ossification and blood formation, and 
dystrophic changes in the and kidney were noted 
(Bariliak et al., 1975 in NAS, 1977). 

Carbon disulfide has been demonstrated to cause disturbances in 
reproduction as well as teratogenic effects in animals when 
inhaled (NAS, 1977). Bariliak et al. (1975) observed that . 
inhalation of 10 mg/m3 was lethal to embryos before and after 
implantation. Bariliak et al. (1975) reported that inhalation 
of 10 mg/m3 by male rats before copulation by male rats resulted 
in embryo lethality (NAS, 1977). Inhalation of 2.2 g/m3 for 

'4 hours/day. proved embryotoxic if given to females during 
.gestation (Salnikova and Chirkova, 1974). Inhalation of lower 
concentrations (0.34.mg/l for 210 days) caused disturbances 
during estrus (Rozcwiski et al., 1973 in NAS, 1977). 

Toxicity to Wildlife and Domestic Animals 

Data regarding the toxicity of carbon disulfide to aquatic and 
terrestrial biota were not available in the literature reviewed. 



l,l-DICHLOROETHANE (Clement Associates, Inc.) 

HEALTH EFFECTS 

Limited toxicological testing of l,l-dichloroethane has been 
conducted, although the literature indicates that 
l,l-dichloroethane is one of the least toxic of the chlorinated 
ethanes. An NC1 bioassay on l,l-dichloroethane was limited by 
poor survival of test animals, but some marginal tumorigenic 
effects were seen. Inhalation exposure to high doses of 
l,l-dichloroethane (over 16,000 mg/m3) cau.sed retarded fetal 
development in rats. l,l-Dichloroethane was not found> to be 
mutagenic, using the Ames assay.' l,l-Dichlgroethane causes 
central nervous system dep;ression when inhaled at high 
concentrations, and evidence suggests that the coapound is 
hepatotoxic in humans. Kidney and liver damage was seen in 
animals exposed to high levels of 1,1-dichloroethane. The oral 
LDsn value in the rat is 725 mgJkg. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

No information on the toxicity.of l,l-dichloroethane to aquatic 
species was.reported in the literature reviewed. However, the 
available information on the chloroethanes indicates that 
toxicity declines with decreases in chlorination, and that the 
l,l,l-isomer is less active than the 1,1,2-isomer. Therefore, 
l,l-dichloroethane is probably no more toxic than 
1,2-dichloroethane, which is acutely toxic at levels of 
100-500 mg/L and has a chronic toxicity beginning at about 
20 mg/L. 

No information on the toxicity of l,l-dichloroethane to 
terrestrial wildlife or domestic animals was found in the 
sources reviewed. 



. 
l,l-DICHLOROETHENE (Clement Associates, Inc., 1985) 

Health Effects 

l,l-Dichloroethene caused kidney tumors in males and leukemia in 
males and females in one study of mice exposed by inhalation, 
gave equivocal. results in other inhalation studies, and gave 
negative results in rats and mice following oral exposure and in 
hamsters following inhalation exposure. l,l-Dichloroethene was 
mutagenic in se've'ral bacterial assays. l,l-Dichloroethene did 
not appear to be teratogenic but did cause -embryotoxicity and 
fetotoxicity when administered to rats and 
inhalation. -Chronic exposure 

rabbits by 
.to oral doses of l,l-dichloro- 

ethene as low as 5 mg/kg/day caused liver changes in rats. 
Acute exposure to high doses causes central nervous system 
depression, but neurotoxicity has not been associated with low- 
level chronic exposure. The oral LDss value. for the tat is 
1,500 mg/kg, and for the mouse it is 200 mg/kg. 

Toxicity to Wildlife and Domestic Animals 

l,l-Dichloroethene is not very toxic to freshwater or saltwater 
species, with acute LCso values generally ranging from.80 to 
200 mg/liter. A chronic study in which no adverse effects were 
observed indicated that the acute-chronic ratio was less 
than 40; a 13-day study that produced an LCso of 29 mg/liter 
indicated that the acute-chronic ratio is greater than 4. 

No reports of the toxicity of l,l-dichloroethene to terrestrial 
wildlife or domestic animals were found in the literature 
reviewed. . . 



. 

Health Effects 

CARBON TRTRACRLORIDE 

Carbon tetrachloride was car&inogenic in mice, rats, and 
hamsters; in all cases liver tumors were induced (IARC 1979, 
USEPA 1980). In addition, nice also displayed a high incidence 
of tumors of the adrenal gland (Weisburger 1977). SJudies 
discussed by.El?A (1980) on the mutagenic and teratogenic effects 
of &bon tetrachlorfde and its impact on reproduction are 
inconclusive. Carbon tetrachloride also causes botbliver 
and kidney damage:iri animals. and humans. pne study in which' 
guinea pigs were repeatedly exposed to carbon tetrachloride 
vapor for several months provided evidence of damage to the 
optic nerve and degeneration of,the myelin sheath of the sciatic 
nerve @myth et al. 1936). 

Toxicity to Wildlife and Domestic Animals 

Carbon tetrachloride has been shown to be acutely toxic 
to aquatic species at concentrations as low a8 35 mg/liter. 
NO data on chronic toxicity to aquatic life were reported in 
the literature reviewed. Fish bioconcentrate carbon tetrachlor- 
ide by a factor of less than SO. No studies on the toxicity 
of carbon tetrachloride to domestic animals or terrestrial 
wildlife were found in the literature reviewed. 

.’ 



ETHYLBENZENE (Clement Associates, Inc.) 

HEALTH EFFECTS 

Ethylbenzene has been selected by the National 
Program to be tested for possible carcinogenicity, 

Toxicology 

negative results were. obtained in 
although 

mutagenicity 
Salmonella tvnhimurim and Saccharomvces cerevisiae. 

assays in 
There is 

recent ,animal evidence that ethylbenzene causes adverse 
reproductive' effects. Ethylbenzene is a skin irritant, and its 
vapor is irritating to the eyes. at a concentration of 870 mg/m3 
and. above. When experimental 'animals were 
ethylbenzene by inhalation, 

exposed to 

effects 
.7 hours/day for 6 months, adverse. 

above, 
were 'produced at concentrations of 2,610 mg/mj and 

but not at 1,740 mg/mJ. At 2,610 mg/m3, rats and guinea 
pigs showed slight changes in liver and kidney weights, monkeys 
had slight changes in liver weight, and.monkeys and rabbits 
experienced histopathologic changes in the testes. Similar 

; effects on the liver and kidney were observed in rats fed 
ethylbenzene at 408 and 680 mg/kg/day for 6 months. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

Ethylbenzene. was acutely toxic to freshwater species at levels 
greater than 32 mg/L. 
highest 

No chronic toxicity was reported, but the 
-test dose (440 ug/L) was only one-hundredth of the 

96-hour LC5s for the particular species being tested. 
on the bioaccumulation of ethylbenzene 

No studies 
were 

information reviewed, 
reported in the 

calculated using 
but a bioconcentration factor of 95 was 

the log octanol/water partition coefficient. 
No information on the toxicity of ethylbenzene 
animals and terrestrial wildlife was available. 

to domestic. 



. 
XYLENES (Clement Associates, 1nc.k 

HEALTH EFFECTS 

The National Toxicology Program (NTP) tested xylene for 
carcinogenicity by administering it orally to rats and mice. 
Xylene does not appear to be carcinogenic in rats. Results have 
not been reported for mice. Xylene was not found to be 
mutagenic or teratogenic in a battery of short-term assays, but 
has caused fetotoxicity in rats and mice. Acute exposure to 
rather high levels of xylene affects the central nervous system 
and.irritates the mucous membranes. 'There is limited evidence 
of effects'on other organ systems, but.it was not possible to, 
attribute these effects solely to xylene as oth@r solvents were 
present. The oral LD50 value of xylene in rats is 5,000 mg/kg.. 

TOXICITY TO WILDLIFE AND DDMESTIC ANIMALS 

Xylene adversely affected adult trout at concentrations' as low 
as 3.6 mg/L in a continuous flow system and trout fry avoided 
xylene at concentrations greater than 0.1 mq/L. The LC50 value 
in adult trout was determined 'to be 13.5 mg/L. LC50 values for 
other freshwater fish were around 30 mg/L in a static system, 
which probably underestimated toxicity. Only a few studies have 
been done on the toxicity of xylene to saltwater species. These : indicated that the m- and o-xylene isomers probably have similar 
toxicities and are probably less toxic than p-xylene, and that 
saltwater species are generally more susceptible than freshwater 
species to the detrimental effects of xylene (LC5s = 10 mg/L for 
m- and o-xylene and LC50 = 2 mg/L for p-xylene). However, it 
should be stressed that these generalizations are based on 
limited data. 

No information on the toxicity of xylenes t0 terrestrial 
wildlife and domestic animals was available. However, because 
of the low acute toxicity of xylenes it is unlikely that they 
would be.toxic.to wild or domestic birds or animals. 



2-METHYLPHENOL (Clement Associates, Inc.1 

HEALTH EFFECTS 

None of the cresol isomers is regarded as a carcinogenic 
initiator. However, it has been reported that 0-, p-, and 

,m-cresol administered to mice as 20 percent. solutions in benzene 
twice weekly for 20 weeks promoted papillomas .initiated by a 
single dermal application .of 9,10-dimethyl-1,2-benzanthracene 
(DMBA). The mutagenicity and teratogenicity of the cresols have 
not been adequately assessed. . . 

Cresols are highly irritating to' the skin, mucous-membranes, .and.. 
eyes. Occupational exposure to cresols has caused severe burns 
and eczema. Although cresol isomers have relatively low vapor 
pressure, airborne cresols have reportedly caused headache, 
vomiting, and digestive disorders. 

In addition to being strong irritants, cresols may impair kidney 
and liver functioning and cause central nervous system and 
cardiovascular disturbances. The rat oral LD50 values for 0-, 
P-r and m-cresol are 135 mg/kg, 180 Wkg, and 
respectively. 

202 mg/kg, 
The dermal LD50 values for rabbits are 1,,380 mg/kg 

and 2,050 mg/kg for the o- and m-isomers of cresol, 
respectively.. 

TOXICITY TO ,WILDLIFE AND DOMESTIC ANIMALS 

Waterborne cresol isomers are toxic to fish and other forms of 
aquatic life. Trout embryos are one of the most sensitive 
species, with 24-hour median threshold limits (TL,,,) of 2 mg/L 
for o-cr'esol, 7 mg/L for p-cresol, and 4 mg/L for m-cresol. T.he 
24- to 96-hour TL,,, for the bluegill is approximately 21.5 mg/L 
for o-cresol and 11.8 mg/L for the p-isomer. The LDo value for 
the alga Scenedesmus is 40 mg/L for o- 
for m-cresol. 

and p-isomers but 6 mg/L 
There is no evidence available that the cresols 

bioaccumulate in the tissues of wildlife species. No 
alterations in, reproduction capabilities or other subtle cha.nges 
in wildlife species'have been attributed to these'compounds. 



CRES,oLS 

Health Effects 

None of the cresol isomers is regarded .as,a carcinogenic 
initiator . However, it has been reported that 01, p, and 
m-cresol administered to mice as 208 solutions Tn benzene twice 
Geekly for 20 weeks promoted papfllomas initiated by a single 
dermal application of 9,100dimethyl-1,2=benzanthracene (DMBA) 
(Boutwell and Bosch 1959). The mutagenicity and teratogenicity 
of'the cresols have not bean adequately assessed. 

Cresols are highly irritating to the skin, mucous membranes, 
and eyes. Occupational exposure to cresols has caused severe 
burns and eczema. Although cresol isomers,have relatively 
low vapor pressures, airborne cresols have reportedly caused 
headache, vomiting, and digestive disorders. 

In addition to being strong. irritants, cresols may'impair 
kidney and liver functioning and cause central nervous system 
and cardiovascular disturbances. The rat oral LDSO values 
for F, p ti and rcresol are 135 mg/kg, 180 mg/kg, and 202 mg/kg, 
respectively. The dermal LD values for rabbits are 1,380 mg/kg 
and 2,050 mg/kg for the r a# c isomers of cresol, respectively. 

Toxicity to Wildlife and Domestic Animals 

Waterborne cresol isomers are toxic to fish and other 
forms of aquatic life. Trout enbryos are one of the most sen- 
sitive 8pecic8, with 240hour median threshold limits (TLm) 
of 2 mg/liter for rcresol, 7 mg/lfter for rcresol, and 4 mg/liter 
for a-crerol. The 240 to 960hour TL for the bluegill is approxi- 
mateiy 21.5 mg/liter for o-cresol an% 11.8 mg/lfter for the 
p simmer; The'LD 
for o- and,r 

value-for the alga Scenedesmus i:h:femf!liter 
irom rs but 6 mg/liter for E-crepol. 0 

no e?iidence available that the cremols bioaccumulate fn the 
tissues of wildlife species. No alteration8 in reproductive 

‘capabilities or other rubtle changes in wildlife species have 
been attributed to these compounds. 



PHENOL 
, 

Health Effects 

Phenol appear8 to have tumor-promoting activity in many 
strains of mice when repeatedly applied 
after initiation with known carcinogen8. 

to the #Raved l kin 
Although there is 

* equivocal evidence that phenol may be weakly carcinogenic when 
applied to the rkin Of one 8en8itiVe 8train Of mice, it doe8 
not appear to be carcinogenic when applied to-tha 8kin of rtan- 
dard strain8 of-mice. NC1 reported, that phenol W18 not carcin- 
ogenic when adminirtered in drinking water to rats and mice., 
There ir equivocal evidence. that phenol may have mutagenic 
l ffcCt8, although further evaluation ir needed. There are 
no reports of teratogenic effect8 cau8ed by exporure to phenol. 

Subchronic inhalation ox 
cause liver, kidney, lung, an s- 

ure to phenol ir reported to 
heart damage in guinea .pigr. 

Slight liver and kidney damage wa8 seen in rats exposed by 
gavage to 100 mg/kg[day for 20 dayr. The oral and rkin Lb 8 
for the rat are 414 rgd 669 rg/kg, rerpectively, and the i#ala- 
tion LC i8. 316 ag/m . Phenol i8 an l yer no8er and throat 
irritans’and can cause rystemic dmage.to the nervou8 8y8tem 
in human8 following dermal , oral, or inhalation l xpor.ure. 

Toxicity to Wildlife and Domestic Animals 

The acute toxicity of phenol to freshwater rpecics is 
expressed over a range of 2 to 3 orders of magnitude. Acute 
values for fish species range from 5,020 yg/liter for juvenile 
rainbow trout to 67,500 PgJliter for the fathead ‘minnow. The 
acute value for the rainbow trout, and a value of 5,000 pg/liter 
for Daphnia magna are the lowest acute values observed. An 
early life stage. test on the fathead minnow resulted in a chronic 

: value of .2,560 ‘ug/littr, with an acute-chronic ratio of 14. 
Median effect concentrations for oyster and clam embryos are 
approximately 55,000 Irg/littr. For the grass rhrimp and the 
mountain bass, LC values of 5,800 and 11,000 (rg/liter, rtspec- 
tively, are repcrzid. No chronic effects are available for 
saltwater species. Reported bioconcentration factors of 1.2 
to 2.3 for goldfish suggest that no residue problem should 
occur from exposure to phenol. No appropriate data concerning 
effects of phenol on other wildlife or domestic animals are 
available. 



ACENAPRTIIYLENE 

i ’ 

Health Effects 

There are no epidemiological or case studies suggesting 
that acenaphthylene is carcinogenic in humana. There are no 
reports of carcinogenic, .teratogenic, or reproductivt *ffects, 
in experimental animals. Acenaphthylene is reported to have : weak mutagenic l cti’oity in a Salmonella tmhimurium test s,y+tem 
(Aaden et al. 1979). 

-- 
No information concerning acute or chronic toxicity is 

available. tike many other PARS , l cenaphthylene may be a skin 
irritant, but little specific information is l vailable. . 

Toxicity to Wildlife and Domestic Animals 
.-_. 

Adequate data for characterization of toxicity to domestic 
animals and wildlife are not available. The weighted average 
bioconccntration factor for the edible portion Of all freshwater 
and estuarfnc aquatic organisms consumed by Americans is 119. 



PHENANTHRENE 

Health Effects 

There are no epidemiological or case studies available 
suggesting that phenanthrene is carcinogenic in humans. This 
compound ginerally is not considered to be carcinogenic in 
experimental animals. .Howeoer, at least two skin painting 
studies report development of‘ tumors at the site.of application 
in mice. ..Phenanthrene exhibits mutagenic activity in some test 
systems, but not in others. There are no reports of teratogcnic 
or reproductive effects due to phenanthrene exposure. 

Little information concerning acute and chronic ‘toxic 
effects is available. Although specific data concerning exposure 
to phenanthrenc are not available, workers exposed to.materials 
containing this compound may exhibit chronic dermatitis, hyper- 
keratoses, and other skin disorders. 

Toxicity to Wildlife and Domestic Animals 

Adequate data for characterization of toxicity to domestic 
animals and wildlife are not available. A 960hour LC 

W8? 
value of 

600 ug/lfter is reported for a saltwater polychaete 
to a crude oil fraction containing phenanthrene. 

m exposed 
The weighted 

average bioconcentration factor for’the edible portion of all 
freshwater and estuarinc aquatic organisms consumed by Americans 
is 486. 



c 

TOX PROFILE: Prometod 

This herbicide is considered to be moderately toxic via inhalation, 
ingestion, and skin contact. An oral rat LD50 of 1750 mg/kg has 
been reported. Prometoa can be irritating to the skin and eyes. 
As an herbicide, it is non-selective and can be used to control 
annual and perennial broadleaf weeds and grasses. 

Sax, N.I. /and R. J. Lewis, Sr., 1989. Dangerous Properties of 
Industrial .Materials,. Seventh Edition, Van Nostrand Reinhold 
Company, N.Y. 

Meister, R.T., 1985, Farm Chemicals Handbook '85, Meister 
Publishing Company, Willoghby, Ohio. 



ARSENIC (Clement Associates, Inc.) 

HEALTH EFFECTS 

Arsenic has been implicated in the production of skin cancer i. 
humans. There is also extensive evidence that inhalation 0: 
arsenic compounds causes lung cancer in workers. Arsenic 
compounds cause chromosome aberrations. Arsenic compounds have 
been reported to be teratogenic, fetotoxic, and embryotoxic in 
several animal species, 
malformations 

and an increased incidence of multiple 
among children born to women 

exposed ,to arsenic has been reported. 
occupationally 

Arsenic compounds also 
cause noncancerous, 

'exposed individuals. 
possibly precancerous, skin changes .in 

Several, cases 0.f 
polyneuropathy, involving 

progressive 
motor and sensory nerves and 

particularly affecting the extremities and myelinated long-axon 
neurons have been reported in individuals occupationally exposed 
to inorganic arsenic. Polyneuropathies have also been reported 
after the ingestion of arsenic-contaminated foods. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

Various inorganic forms of arsenic appear to have similar levels 
of toxicity: 
forms. 

they all seem to be much more toxic than organic 
Acute toxicity to adult freshwater animals occurs at 

levels of arsenic trioxide as low as 812 ug/L and at levels as 
low as 40 ug/L in early life stages of aquatic organisms. 
toxicity to saltwater 

Acute 

while 
fish occurs at levels around 15 mg/L, 

some invertebrates are affected at much lower levels 
(508 w/L). Arsenic toxicity does not appear to increase 
greatly *with chronic exposure, and it does not seem that arsenic 
is bioconcentrated to a great degree. 

Arsenic poisoning is a 
among domestic animals. 

rare but not uncommon toxic syndrome 
Arsenic causes hyperemia and edema of 

the gastrointestinal tract, 
surfaces and peritoneum, 

hemorrhage of the cardiac serosal 
and pulmonary congestion and edema: and 

it may cause .liver necrosis. 
terrestrial wildlife was 

Information on arsenic tox,icity to 
not 

r'eviewed.. 
reported in .the literature 



ANTIMONY 

Health Effects 

Antimony production has been associated with an increase 
in lung cancer among exposed workers, and one inhalation study 
in rats also indicated that antimony trioxide might produce 
lung and liver tumors. Several studies in bacterial test sys- 
tems report that various antimony compounds, including antimony 
trioxidc, antimony trichloride , and antimony pent&chloride, 
may be mutagenic. Reports of effects on reproduction are limited. 
Among the effects on reprodbction ribported for humans are impa.ir- 
‘ments to the female reproductive systeai. remale workers exposed 
to metallic antimony dust, antimony trioxide, and antimony 
pentoxide had an increased incidence of gynecological disorders 
and late. spontaneoua abortiona. Antimony was found in the 
breast milk, placental tissue, amniotic fluid, and blood of 
.the umbilical cord in exposed workers. Decreased weight gain 
was observed in children born of workers exposed to antimony. 
The same paper reporta a study in which i~traperitoneal admini- 
stration of antimony produced changes in rats that support 
the findinga of human reproductive effects. 

Cardiovascular changes associated with exposure to anti- 
mony represent a serious’health effect. Exposure to either 
trivalent or pentavalent l ntimonial compounds can produce electro- 
cardiogram (EGG) changes in humans. Histopathological evidence 
of cardiac edema P myccardfal fibrosis, and other signs of myocar- 
dial structural damage indicates that antimony may produce 
even more SevereI possibly permanent myocardial damage in humans. 
Parallel findings Of functional changes in ECG patterns and 
of histopathological evidence of myocardial structural damage 
have also been obtained in animal toxicity studier. Pneumoconiosis 
in response to inhalation exposure and dermatitis in response 
to skin exposure have also been observed among individuals 
exposed to antimony or its compounds, 

Toxicity to wildlife and Domestic Animals 

Tests with antimony’potasSium tartrate and antimony tri- 
chloride in Daphnia magna reveal no difference in the toxicity 
of these two compounds. The LC and EC values for Daphnia 
magna and the fathead minnow, b8h fresh#ter species, range 
from 9,000 to 21,900 ug/liter. Chronic values for the fathead 
minnow and Daphnia magna are 1,600 and 5,400 ug/liter, respectively. 
Acute-chrontc ratios for the fathead minnow and Daphnia magna 
are 14 and 3.5, respectively. The freshwater alga Selenastrum 
capricornutum is more sensitive than the animal species tested, 
with a 960hour ECsO of 610 ug/liter for inhibition of the synthesis 
of chlorophyll a. No detectable bioconcentration of antimony 
by the bluegill-was observed. No definitive data concerning 
the toxicity of antimony to saltwater species or to other wildlif 
or domestic animals are available. 



BARIUM (Clement Associates, Inc.) 

HEALTH EFFECTS 

There are no reports of carcinogenicity, mutagenicity, or 
teratogenicity associated with exposure to barium or its 
compounds; Effects on gametogenesis and on the reproductive 
organs are reported in male and female rats after inhalation of 
barium carbonate: intratesticular injection of barium chloride 
affects the male reproductive organs. 

Insoluble forms of barium, particularly barium sulfate; are not 
toxic. by ingestion 'or inhalation .because only minimal amounts 
are absorbed. However, soluble batium compounds are highly 
toxic in humans after exposure by either route. The most 
important effect of acute barium poisoning is a strong, 
prolonged stimulant action on muscle. Smooth, cardiac, and 
skeletal muscles are all affected, and a' transient increase in 
blood pressure due to vasoconstriction can occur. Effects on 
the hematopoietic system and cerebral cortex have also been 
reported in humans. Accidental ingestion of soluble barium 
salts has resulted in gastroenteritis, muscular paralysis, and 
ventricular fibrillation and extra systoles. Potassium 
deficiency, can occur in cases of acute poisoning. Doses of 
barium carbonate and barium chloride of 57 mg/kg and 11.4 mg/kg, 
respectively, have been reported to be fatal in humans. 
Digitalis-like toxicity, muscle stimulation, and effects on the 
hematopoietic and central nervous systems have been confirmed in 
experimental animals. There are no adequate animal data 
available for determining the chronic effects of low level 
exposure to barium by ingestion. 

Baritosis, a benign pneumoconiosis, is an occupational disease 
arising from the inhalation of barium sulfate dust, barium oxide 
dust, and barium carbonate. The radiologic changes produced in 
the lungs are reversible with cessation of exposure. Other 
reports of industrial exposure to barium compounds describe 
pulmonary nodulation with or without a decrease in 
function. 

lung 
Dusts of.barium oxide are considered potential agents 

of dermal and nasal irritation. 
.barium is less than 24 hours. 

The biological half-life for 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

Adequate data for characterization of toxicity to wildlife and 
domestic animals are not available. 



BERYLLIUM (Clement Associates, Inc.) 

HEALTH EFFECTS 

The results of some epidemiological studies of workers 
occupationally exposed to beryllium indicate that beryllium may 
cause lung cancer in humans. Although this evidence is 
equivocal, beryllium and many of its compounds are known to be 
carcinogenic in several animal species. Inhalation exposure to 
beryllium has resulted in the development of lung or bone cancer 
in animals, and exposure by injection has produced bone cancer. 
Although beryllium compounds may impair DNA polymerization, 
there is no other evi.dence of mutagenic or clastogenic activity. 

.However, the .number of .compounds tested and the types of tests 
conducted have been limited. There is little information 
concerning the possible teratogenic effects of beryllium. It.is 
reported to inhibit embryonic development of the. snail and 
regeneration of the limbs of the salamander., 

Acute respiratory effects due to beryllium exposure' include 
rhinitis, pharyngitis, tracheobronchitis, and acute pneumonitis. 
Dermal exposure to soluble beryllium compounds can cause contact 
dermatitis. Ocular effects include inflammation of the 
conjunctiva from splash burns or in association with contact 
dermatitis. The most common clinical symptoms caused by chronic 
beryllium exposure are .granulomatous lung inflammation, with 
accompanying cough, chest pain, and general weakness. Systemic 
effects include right heart enlargement with accompanying 
cardiac failure, liver and spleen enlargement, cyanosis, digital 
clubbing,and kidney stone development. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

Data for several freshwater fish species indicate that the acute 
toxicity of beryllium decreases by about two orders of magnitude 
with an increase in hardness from about 20 to 400 mg/L calcium 
carbonate. For example, acute values for the fathead, minnow. : range from 15.0 to 20,000 pg/L over this range of hardness. 
There does not appear to be much variation in sensitivity among. 
the fish'species tested at similar levels of hardness. Acute 
and chronic values for the invertebrate Daphnia maqna in the 
same test water (hardness equal to 220 mg/L) were reported to be 
2,500 and 5.3 llg/L, respectively, indicating a very large 
difference between acute and chronic toxicity. Only limited, 
inconclusive data exist concerning beryllium toxicity in 
saltwater species. Growth of the green alga Chlorella vannieli 

inhibited at a beryllium concentration of 100,000 ug/L. A 
b:oconcentration factor of 19 with a half-life of one day in the 

.whole body is reported for the bluegill. 

Some toxicity due to beryllium has been seen in domestic 
animals. One of the earliest observed effects of beryllium 
toxicity was the development of rachitic bone changes after the 
addition of soluble beryllium salts to the diet of poultry and 
livestock. Approximately 0.125 percent beryllium carbonate in 
the food or water is required to produce a mild case. 



CADMIUM (Clement Associates, Inc.) 

HEALTH EFFECTS 

There is suggestive evidence linking cadmium with cancer of the 
prostate in humans. In animal studies, inhalation exposure to 
cadmium caused lung tumors in rats, and exposure by injection 
produced injection-site sarcomas and/or Leydig-cell tumors. An 
increased incidence of tumors has not been seen in animals 
exposed to 'cadmium orally,. but. four of the five available 
studies were inadequate by current standards.. 

The evidence from a. large number of.studies on .the mutagenicity, 
of cadmium is equivocal, and it has been hypothesized that 
cadmium is not directly mutagenic but impedes repair. Cadmium 
is a known animal teratogen and reproductive toxin. It has been 
shown to cause renal dysfunction in both humans and animals. 
Other toxic effects attributed to' cadmium include 
immunosuppression (in animals), anemia (in humans), pulmonary 
disease (in humans), possible effects on the endocrine system, 
defects in sensory function, and.bone damage. 
the rat was 225 mg/kg.. 

The oral LD50 in 

TOXICITY Td WILDLIFE AND DOMESTIC ANIMALS 

Laboratory experiments suggest that cadmium may have adverse 
effects on reproduction in fish at levels present in lightly to 
moderately polluted waters. 

The acute LCso for freshwater fish and invertebrates generally 
ranged-form 100 to 1,000 ug/L; salmonids are much more sensitive 
than other organisms. Saltwater species were in general lo-fold 
more tolerant to the acute effects of cadmium. 
have been performed 

Chronic tests 
and show that cadmium has cumulative 

toxicity and acute-chronic ratios that range from 66 to 431. 
Bioconcentration factors were generally less than 1,000 but were 

.as high .as lO,OOO for some freshwater fish-species. 

.No adverse effects on'domestic or wild animals were reported. 



CHROMIUM (Clement Associates, Inc.1 

HEALTH EFFECTS 

The hexavalent form of chromium is of major toxicological 
importance in higher organisms. A variety of chromate (Cr VI) 
salts are carcinogenic in rats and an excess of lung cancer has 
been observed among workers in the chromate-producing industry. 
Cr VI compounds can cause DNA and chromosome damage in animals 
and humans, and Cr (VI) trioxide is teratogenic in the hamster. 
Inhalation of hexavalent chromium salts causes irritation and 
inflammation of the nasal mucosar and. ulceration and perforation 
of the nasal septum. Cr VI also produces, kidney damqge in 
animals and humans. The liver is also sensitive 'to the toxic 
effects of hexavalent Cr, but apparently less so than the 
kidneys or respiratory system. Cr III is less toxic than Cr VI; 
its main effect in humans is a form of contact dermatitis in 
sensitive individuals. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS . 
Chromium is an essential nutrient and is accumulated in .a 
variety of. .aquatic and marine biota, especially benthic 
organisms, to levels much higher than in ambient water. Levels 
in biota, however, usually are lower than levels in the 
sediments. Passage of chromium through the food chain can be 
demonstrated. The food chain appears to be a more efficient 
pathway for chromium uptake than direct uptake from seawater. 

Water hardness, temperature, dissolved oxygen, species, and age 
of the test organism all modify the toxic effects of chromium on 
aquatic life. Cr III appears to be more acutely toxic to fish 
than Cr VI: the reverse is true in long term chronic exposure 
studies. 

None of the plants normally used as food or animal feed are 
'chromium .accumulators. Chromium absorbed by plants .tends to 

remain primarily .in the roots and is poorly translocated to the 
.' -leaves. There is little tendency for chromium to accumulate 

along food chains in the trivalent inorganic form. Organic 
chromium compounds, about 'which little is known, can have 
significantly different bioaccumulation tendencies. Little 
information concerning the toxic effects of chromium on 
mammalian wildlife and domestic animal species is available. 



COPPER (Clement Associates, Inc.) 

HEALTH EFFECTS 

Copper appears to increase the mutagenic activity of triose 
reductone and ascorbic acid in bacterial test systems. However, 
copper itself does not appear to have mutagenic, teratogenic, or 
carcinogenic effects in animals or humans. Dietary levels of 
trace elements such as molybdenum, sulfur, zinc, and iron can 
affect the level of copper that produces certain deficiency or 
toxicity symptoms. In general, more attention is.given to the 
problems associated with copper deficiency than to problems of 
excess copper in the environment. However, 
'copper can be toxic to humans. 

high levels :of ., 

Exposure to metallic copper dust can cause a short-term illness 
similar to metal fume fever that is characterized by chills, 
fever, aching muscles, dryness of mouth and throat, and 
.headache. Exposure to copper fumes can produce upper 
respiratory tract irritation, a metallic or sweet taste, nausea, :‘ 
metal fume fever, and sometimes discoloration of skin and hair. 
Individuals exposed to dusts and mists of copper 
exhibit congestion of nasal mucous membranes, 

salts may 
sometimes or the 

pharynx, and occasionally ulceration and perforation of the 
nasal septum. 

If sufficient concentrations of copper salts reach the 
gastrointestinal tract, they act as irritants and can produce 
salivation, nausea, vomiting, gastritis, and diarrhea. 
Elimination of ingested ionic copper by vomiting and diarrhea 
generally protects the patient from more serious systemic toxic 
effects, which can include hemolysis, hepatic necrosis, 
gastrointestinal bleeding, oliguria, azotemia, hemoglobinuria, 
hematuria, proteinuria, hypotension, tachycardia, convulsions, 
and death. Chronic exposure may result in anemia. 

Copper salts act as skin irritants producing an itching eczema. 
Conjunctivitis. or. even .u.lceration and turbidity of the ,c.ornea 
may resu,l.t from direct contact of ionic copper with the eye. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALs 

Mean acute toxicity values for a large number of freshwater 
animals range from 7.2 ug/L for Daphnia pulicaria to 10,200 ug/L 
for the bluegill. Toxicity tends to decrease as hardness, 
alkalinity, and total organic carbon increase. Chronic values 
for a variety of freshwater species range from 3.9 pg/L for 
brook trout to 60.4 ug/L for northern pike. Hardness does not' 
appear to affect chronic toxicity. The acute-chronic ratios for 
different species range from 3 to 156. The more sensitive 
species tend to have lower ratios than the less sensitive 
species. In addition, the ratio seems to increase with 
hardness. Acute toxicity values for saltwater organisms range 
from 17, vg/L' for a calanoid copepod to 600 ug/L for the shore 
crab. ', A chronic value of 54 ug/L and an acute-chronic ratio of 
3.4 is reported for the mysid shrimp. 
5 ug/L is fatal to the bay scallop. 

Long-term exposure to 



Bioconcentration factors in freshwater species range from zero 
for the bluegill to 2,000 for the alga Chlorella reqularis. 
Among saltwater species, the highest bioaccumulation factors are 
those for the bivalve molluscs. Oysters can bioaccumulate 
copper up to 28,200 times without any significant mortality. 

Sheep are 'very susceptible to copper toxicosis, and poisoning 
may .be acute or chronic. Acute poisoning is caused by direct 
action of copper salts on the gastrointestinal tract, r.esulting 
in gastroenteritis, shock, and death. The toxic dose is about 
200 mg/kg and is usually obtained through an accidental overdose 
of.an antihelminthic. Ingestion of excess copper over a. long 
period of time results.in absorption and.accumulation of copper 
by the liver. This type of chronic cumulative- poisoning may 
suddenly develop into an acute hemolytic crisis. Copper intake 

,of 1.5 g/day for 30 days is known to be fatal for many breeds of 
sheep. Excessive copper may be stored in the liver as a result 
of excess copper ingestion, as a consequence of impaired, liver 
function, or in connection with a deficiency or excess of other 
trace elements. Sheep eliminate accumulated copper very slowly 
after cessation of exposure. 

Swine .develop copper poisoning at levels of 250 mg/kg in the. 
diet unless zinc and iron levels are increased. Toxicosis 
develops with hypochromic microcytic anemia, jaundice, and 
marked increases in liver and serum copper levels as well as 
serum aspartate amino transferase. High copper levels may be 
found in swine because of the practice of feeding them high 
copper diets in order to increase daily weight gain. However, 
swine rapidly eliminate copper once it is removed from the diet. 
Cattle-are much-more resistant to copper in the diet than sheep 
or swine. Copper toxicity in ruminants can be count,eracted by 
including molybdenum and sulfate in the diet. 



LEAD (Clement Associates, Inc.) . 

HEALTH EFFECTS 

There is evidence that several lead salts are carcinogenic in 
mice or rats, causing tumors of the kidneys after either oral or 
parenteral administration. Data concerning the carcinogenicity 
of lead in humans are inconclusive. The available data are not 
sufficient. to evaluate the carcinogenicity of organic lead 
compounds or metallic lead. There is equivocal evidence that 
exposure to lead causes genotoxicity in humans and animals. The 
available evidence indicates that lead presents a hazard to 
reproduction and exerts a toxic effect on conception, pregnancy, 
and the fetus in humans and experimental-animals. 

Many lead compounds are sufficiently soluble in body fluids to 
be toxic. Exposure of humans or experimental animals to lead 
can result in toxic effects in the brain and central nervous 
system, the peripheral nervous system, the kidneys, and the 
hematopoietic system. 
ingestion or 

Chronic exposure to inorganic 'lead by 
inhalation can cause lead encephalopathy, and 

severe cases can result in permanent brain damage. Lead 
poisoning may cause peripheral neuropathy in adults and 
children, and permanent learning disabilities that are 
clinically undetectable in children may be caused by exposure to 
relatively low levels. Short-term exposure to lead can cause 
reversible kidney damage, but prolonged exposure at 
concentrations may 

high 
result 

possibly kidney 
in progressive kidney damage and 

failure. Anemia, due to inhibition of 
hemoglobin synthesis and a reduction in 
circulating red blood cells, 

the life span of 
is an early manifestation of lead 

poisoning. Several studies with experimental animals suggest 
that lead may interfere with various aspects of the immune 
response. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

Freshwater ver.tebrates and invertebrates are more sensitive to 
lead in soft water than in hard water. At a hardness of about 
50 mg/L CaCO3, the median effect concentrations for nine' 
families range from 140 ug/L to 236,600 ug/L. Chronic values 
for Daphnia maqna and the rainbow trout are 12.26 and 
83.08 c1g/L, respectively, at a hardness of about 
Acute-chronic ratios 

50 mg/L. 
calculated for 

ranged from 18 to 62. 
three freshwater species 

Bioconcentration factors, ranging from 
42 for young brook trout to 1,700 for a snail, were reported. 
Freshwater algae show an inhibition of growth at concentrations 
above 500 ug/L. 

Acute values for twelve saltwater species range from 476 ug/L 
for the common mussel to 27,000 ug/L for the soft-shell clam. 
Chronic exposure to lead causes adverse effects in mysid shrimp 
at 37 ug/L but not at 17 ug/L. The acute-chronic ratio for 
this species.is 118. Reported bioconcentration factors range 
from' 17.5 for the Quahog clam to 2,570 for the blue mussel. 
Saltwater algae are adversely affected at approximate lead 
concentrations as low as 15.8 ug/L. 



Although lead is known to occur in the tissue of many free- 
living wild animals, including birds, mammals, fishes, and 
invertebrates, reports of poisoning usually involve waterfowl. 
There is evidence that lead, at concentrations occasionally 
found near roadsides and smelters, can eliminate or reduce 
populations of bacteria and fungi on leaf surfaces and in soil. 
Many of these microorganisms play key roles in the decomposer 
food chain. 

. 

,. " 

Cases of lead poisoning havec,bteteln, rehyfozi for a variety of 
domestic animals, including dogs I +and cats. 
Several types of anthropogenic sourdes are lited as the sburce 
of lead in these reports. Because of their curiosity and'their 
indiscriminate eating habits, cattle experience the greatest 
incidence of lead toxicity among domestic animals. 

. 

. 



a clrrrmt Amuiclatas 
MANGANESE 

Health Effects 

There are no epidemiological studies suggesting that 
ganese or its compounds are carcinogenic or have teratogen 
reproductive effects in humans. Exposure to manganese chl 
by intraperitoneal or subcutaneous routes was reported to 
lymphomas in mice. Manganese sulfate was found to produce 
tumors after intraperitoneal administration in mice. No o 
reports of unequivocal carcinogenic activity are available 
common manganese compounds. Some manganese compounds, not 

‘manganese chloride, have exhibited mutagenic activity in a 
variety’ of test. systems. Manganese compounds do not appea 
to be teratogenic, however. 

In humans, manganese dusts and compounds have.relativ 
low oral and dermal toxicity, but they can cause a variety 
of toxic effects after inhalation exposure. Acute cxposur 
to very high concentrations can cause manganese .pneumoni+’ 
increased susceptikility to respiratory disease, and pat. 
changes including l pithelial necrosis and mononuclear pro, 
tion. Chronic manganese poisoning is more common, but gen 
occurs only among persons occupationally exposed to.mangan 
compounds. Degenerative changes in the central nervous sy 
ire the major toxic effects. Early symptoms include emoti 
changes, followed by a masklfke face, retropulsion or prop 
and a ParkinsonDs-like syndrome. Liver changes are also f 
seen. Individuals with an iron deficiency may be more sus 
ible to chronic poisoning. 

Duplication of human exposure symptoms in experimenta 
animals has only been partially successful. In rabbits ex 
by inhalation to manganese dust, manganese pneumonitis did 
not develop, but fibrotic changes in the lungs were observ 
Central nervous system effects characteristic of chronic e 
lure in humans have only been reproduced in monkeys. 

Toxicf ty to Wildlife and ‘Domestic Animals 

Adequate data for characterization of the toxicity of 
manganese to wildlife or domestic animals are not availabl 

A lo-hour LC 
reported for embr 38 

value of 16 mg/liter of manganese is 
s of the oyster Crassostrea virginica. 

For the softshell Clam &a arenaria a 1680hour LC50 value o 
300 mg/liter is reported. 



MERCURY (Clement Associates, Inc.). 

HEALTH EFFECTS 

When administered by intraperitoneal injection, metallic mercury 
produces implantation site sarcomas in rats. No other studies 
were found connecting mercury exposure with carcinogenic effects 
in, animals or humans. Several mercury compounds exhibit a 
variety of genotoxic effects in eukaryotes. In general, organic 
mercury compounds are more toxic than inorganic compounds. 
Although brain damage due to prenatal exposure to.methylmercury 
has occurred in human populations,- no conclusive evidence. is. 
available to suggest .that .mercurp .causes anatomical defects in 
humans. Embryotoxicity and teratogenicity of methylmercury has 
been reported for a variety of experimental animals. Mercuric 
chloride is reported to be teratogenic in experimental animals. 
No conclusive results concerning the teratogenic effects of 
mercury vapor are available. 

In humans, alkyl mercury compounds pass through the blood brain 
barrier and the placenta very rapid-ly, in contrast to inorganic 
mercury compounds. .Major target organs are the central and 
peripheral nervous systems, and the kidney. Methylmercury is 
particularly hazardous because of the difficulty of eliminating 
it from the body. In experimental animals, organic mercury 
compounds can produce toxic effects in the gastrointestinal 
tract, pancreas, liver, heart, and gonads, with involvement of 
the endocrine, immunocompetent, and central nervous systems. 

Elemental mercury is not highly toxic as an acute poison. 
However, inhalation of high concentrations of mercury vapor can 
cause pneumonitis, bronchitis, chest pains, dyspnea, coughing, 
stomatitis, gingivitis, salivation, and diarrhea, Soluble 
mercuric salts are highly poisonous on ingestion, with oral LDSO 
values of 20 to 60 mg/kg reported. Mercurous compounds are less 
toxic when administered orally. Acute exposure to mercury 
compounds at .hi.gh concentrations causes a variety of 
gastrointestinal .symptoms 'and severe anuria with uremia. Signs 
and symptoms associated with chronic exposure involve the 
central nervous system and include behavioral and neurological 
disturbances. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

The. toxicity of mercury compounds has been tested in a wide 
variety of aquatic organisms. Although methylmercury appears to 
be more toxic than inorganic mercuric salts, few acute or 
chronic‘ toxicity tests have been conducted' with it. Among 
freshwater species, the 96-hour LC50 values for inorganic 
mercuric salts range from 0.02 ug/L for crayfish to 2,000 pg/L 
for caddisfly larvae. Acute values for methylmercuric compounds 
and other mercury compounds are only available for fishes. In 
rainbow trout, methylmercuric chloride is about ten times more 
toxic to rainbow trout than mercuric chloride, which is acutely 
toxic at. about 300 pg/L at 1OOC. Methylmercury is the most 
chronically toxic of the tested compounds, with chronic values 
for Daphnia maqna and brook trout of 1.00 and 0.52 pg/L, 
respectively. The acute-chronic ratio for Danhnia maqna is 3.2. - 



Mean acute values 
1,680 l.lg/L. 

for saltwater species range from 3.5 +. rsnna from 3.5 t. In general,. molluscs and crustaceans are more ns are more sensitive than fish to the acute toxic effects of mercury. A 
life-cycle experiment , 

with the mysid 
UL mercury. A 

shrimp mm showed c k-w-wed that that inorganic mercury at a concentration of 1.6 ug/L significantly 
influences time of appearance .ficantly 
spawn, and productivity. 

of first brook, time of first ILL= of first 
31&L ruty Aa shrimp is 2.9. L.3. 

The acute-chronic ratio for the mysid or the mysid 



NICKEL (Clement Associates, Inc.1 

HEALTH EFFECTS 

There is extensive epidemiological evidence indicating excess 
cancer of the lung and nasal cavity for workers at nickel 
refineries and smelters, and weaker evidence for excess risk in 
workers at nickel electroplating and polishing operations. 
Nickel is a Class A carcinogen. Respiratory tract cancers have 
occurred in excess at industrial facilities that are 
metallurgically diverse in their operations. The nickel 
compounds that have been implicated 3s having carcipogenic 
potential are insoluble dusts of nickel subsulfide and nickel 
oxides, the vapor of nickel ‘carbonyl, and soluble aerosols of 
nickel sulfate, nitrate, or chloride. Inhalation studies with 
experimental animals suggest that nickel subsulfide and nickel 
carbonyl are carcinogenic in rats. Evidence for the 
carcinogenicity of nickel metal and other compounds is 
relatively weak or inconclusive. Studies with experimental 
animals indicate that nickel compounds can also produce various 
types of malignant tumors in experimental animals after 
administration by other routes, including subcutaneous, 
intramuscular, implantation, intravenous, intrarenal, and 
intrapleural. Carcinogenic potential is not strongly dependent 
on route or site of administration, but appears to be inversely 
related to the solubility of the compounds in aqueous media. 
Insoluble compounds, such as nickel dust, nickel sulfide, nickel 
carbonate, nickel oxide, nickel carbonyl, and nickelocene are 
carcinogenic, whereas soluble nickel salts such as nickel 
chloride, nickel sulfate, and nickel ammonium sulfate, are not. 

Mammalian cell transformation data indicate that several nickel 
compounds are mutagenic and can cause chromosomal alterations. 
The available information is inadequate .for assessing 
teratogenic and reproductive effects of nickel in humans and 
experimental animals. 

Dermatitis and. other dermatoloaical effects are the most 
.frequent effects of exposure to- nickel and nickel-containing 
compounds. The dermatitis is a sensitization reaction. Most 
information regarding a,cute toxicity of nickel involves 
inhalation exposure to nickel carbonyl. Clinical manifestations 
of acute poisoning include both immediate and delayed symptoms. 
Acute chemical pneumonitis is produced, and death may occur at 
exposures of 107 *g/m3 for 30 minutes. Rhinitis, nasal 
sinusitis, and nasal mucosal injury are among the effects 
reported among workers chronically exposed to various nickel 
compounds. Studies with experimental animals suggest that 
nickel and nickel compounds have relatively low acute and 
chronic oral toxicity. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

In freshwater, toxicity depends on hardness: nickel tends to be 
more toxic in softer water. Acute values, for exposure to .a 
variety of nickel salts, expressed as nickel, range from 



. 

510 ug/L for Daphnia maqna to 46,200 pg/L for banded killifish 
at comparable hardness levels. 'Chronic values from 
14.8 ug/L for Daphnia maqna in soft water to 530 ug)"LngFor the 
fathead minnow in hard water. Acute-chronic ratios for DaDhnia 
maqna range from 14 in hard water to 83 in soft water, and are 
approximately 50 in both hard and soft water for the fathead 
minnow. Residue data for the fathead ,minnow indicate a 
bioconcentration factor of 61. Freshwater algae experience 
reduced growth at nickel concentrations as low as 100 ug/L.. 

Acute values for saltwater species range from 152 ug/L. for mysid 
shrimp to 350,000 ug/L for the mummichog. A chronic value of 

.92.7 ,ug/L is reported .for the mysid shrimp, which gives' an 
acute-chronic ratio of 5.5 for the species. Reduced growth is 
seen in saltwater algae at concentrations as low as 1,000 ug/L. 

Bioconcentration factors ranging from 299 to 416' have been 
reported for the oyster and mussel. 
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SILVER 

Health Effects 

Only equivocal evidence exists to suggest that silver 
has carcinogenic activity in experimental animalr. Silver 
implants and injected,colloidal suspnsions ate reported to 
produce tumors or hyperplasia at the site of application in 
several studies. Rowever, it is suggested that the affect8 
are due to the physical form of.the.metal or to its action 
as an exogenous irritant. There ‘are. no studies to suggqqt 
that silver is carcinogenic in humans. Silver does not.appear : to have significant mutagenic or teratogenic activity in humans. 
or experimental animals. 

Silver can be absorbed in humans by inhalation or ingestion. 
The most common and most noticeable effects of excessive absorp- 
tion are a local or generalized impregnation of the tissues 
referred to as argyria. In cases of argyria, accumulation 
of silver can result in a blue-gray pigmentation of the skin, 
hair, internal organs P and conjunctiva of the eye. Large oral 
doses of silver compounds may produce serious effects in humans. 
For example, silver nitrate can cause violent abdominal pain, 
vomiting, and convulsions, 
to usually be fatal. 

and ingestion of 10 grams is reported 
Lesions of the liver, kidney, bone marrow, 

and lungs have also been attributed to industrial or medicinal 
exposure. 

Intravenous administration of silver nitrate is reported 
to produce pulmonary edema and congestion in experimental animals. 
Liver and kidney damage , central nervous system effects, and 
death have also been reported, in experimental animals exposed 
to vat/bus silver compounds. The intraperitoneal LD (30 days) 
for Ag- as the nitrate in male Swiss albino mice is 19.9 mg/kg. 
Rats exposed to silver in their drinking water for 11 months 
showed no toxic effects at concentrations less than 0.4 mg/liter. 
Remorrhaging occurred.in the kidneys at 0.4 mg/liter. Condi- 
tioned reflex activity and immunological resistance were lowered, 
and .brainnucleic acid content was increased at 0.5 mq/liter. 
Numerous physiological changes, including growth depressfon, 
‘and pathomorphological changes in the liver, kidney, stomach, 
and small intestine were evident in rats exposed to 20 mg/liter 
for S months. 

Toxicity to wildlife and Domestic Animals 

Acute toxicity values for freshwater invertebrates range 
from 0.25 pg/lfter for Daphnia magna to 4,500 vg/liter for the 
scud Gammarus pscudolfmnaeus. Acute values for fish range from 
3.9 pg/liter for the fathead minnow in soft water to 280 Mg/lfter 
for rainbow trout in hard water. In fresh water, the acute 
toxicity of silver appears to decrease as hardness increases. 
Soluble comporiitds, such as silver nitrate, are generally much 
more toxic than insoluble compounds. Chronic values ranging 



from 2.6 to 29 )rg/liter are reported for Daphnia magna. -0 
early life stage studies with r8inbowtrout report chronic 
values of 0.12 pg/liter. Acute-chronic r8tios for Daphnia 
magna and rainbow trout are 2.0 and 54, respectively. lkcsh 
water aquatic plants appear to be more resistant to silver 
than the more sensitive animals. 

Acute values for saltmter organisms range’from 4.7 ug/litcr 
for the summer flounder to 1,400 pg/liter for the sheepshead, 
minnow. A chronic value of k8 pg/l$ter, and an acute-chronic 
ratio of 14 is reported for themysid shrimp. 

. Reduced cell numbers are observed in the saltwater alga 
Skeletonema costatum after exposure to 130 ug/liter of silver.’ 

~xccss silver can induce selenium, vitamin R, and copper 
deficiency symptoms in animals fed adequate diets, and can 
aggravate deficiency symptoms in animals whose diets lack one 
.or morcof these nutrients. These effects are reported in 
dogs v sheep, pigs , chicks, turkey poults, and ducklings. 

. . 



VANADIUM (Clement Associates; Inc.1 

HEALTH EFFECTS . 

There are no data available to suggest that vanadium has 
carcinogenic, mutagenic, teratogenic, or reproductive effects in 
humans or experimental animals. Occupational exposure to 
airborne vanadium compounds can produce eye and skin irritation. 
Oral exposure may produce. gastrointestinal disturbances and 
discoloration of the oral mucosa and tongue. There is no 
evidence of chronic oral toxicity. The most important toxic 
effects 'of vanadium are associated with inhalation 'exposure. 
Symptoms include. acute upper and -lower -respiratory irritation 
with mucous discharge and bronchitis, cough; bronchospasm, and 
chest pain. Acute effects are reported to occur at 
concentrations as low as 0.1 mg/m3. Effects on various enzyme 
systems may also occur, especially after chronic exposure. 

Vanadium is toxic to experimental animals by all routes of 
administration. Its toxicity generally increases with valence 
number. The pentavalent chemical forms, such as vanadium 
pentoxide and the vanadates, are the the most toxic compounds. 
In albino mice, an oral LDso of 130 mg/kg vanadium trioxide is 
reported: 'a value of 23 mg/kg is reported for vanadium 
trichloride. 

TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS 

Only limited information was available on the toxicity of 
vanadium to aquatic organisms. Freshwater fish had 96-hour LCso 
values ranging from 5,000 to 100,000 ug/L and generally around 
10,000 ug/L. Daphnids were the only invertebrates studied; .a 
96-hour LC50 value of less than 0.16 ug/L was reported. Chronic 
toxicity (5 to 28 day LCso values) was generally .seen at around 
2,000 ug/L: the lowest value reported was 500 ug/L for a 6-day 
LC50 value in the guppy. 

Adequate'data. are not available for characterization of toxicity 
to wildlife and domestic animals. Calcium vanadate was fatal to 
a. group of chicks fed a diet containing 200 to 600 ppm for 11 t'o 
32 days. 



. 
ZINC (Clement Associates, Inc.) 

HEALTH EFFECTS 

Testicular tumors have been produced in rats and chickens when 
zinc salts are injected intratesticularly, but not when other 
'routes of administration are used. Zinc may be indirectly 
important with regard to cancer since its presence seems to be 
necessary for the growth' of tumors. Laboratory studies suggest 
that although zinc-deficient animals may be more susceptible to 
chemical induction of cancer, tumor growth is slower in these 
animals. 
etiological 

There is no evidence that zinc deficiency has any 
ro1.e in human, ,cancer... There are no data available’ 

to suggest that zinc is mutagenic or teratogeni'c in animals or 
humans. 

Zinc is an essential trace element that is involved in enzyme 
functions, and metabolism. protein synthesis, carbohydrate 
Ingestion of excessive amounts of zinc may cause fever, 
vomiting, stomach crampsI and diarrhea. Fumes of freshly formed 
zinc oxide can penetrate deep into the alveoli and cause metal 
fume fever. Zinc oxide dust does not produce this disorder. 
Contact with zinc chloride can cause skin and eye irritation. 
Inhalation of mists or fumes may irritate the respiratory and 
gastrointestinal tracts. Zinc in excess of 0.25 percent in the 
diet of rats causes growth retardation, hypochromic anemia, and 
defective mineralization of bone. No zinc toxicity is observed 
at dietary levels below 0.25 percent. 

Studies with animals and humans indicate that metabolic changes 
may occur due to the interaction of zinc and other metals in the 
diet. Exposure to cadmium can cause changes in the distribution 
of zinc, with increases in the liver and kidneys, organs where 
cadmium also accumulates. Excessive intake of zinc may cause 
copper deficiencies and result in anemia. Interaction of zinc 
with iron or lead may also lead to changes that are not produced 
when the metals are ingested individually. .. 

,. TOXICITY TO WILDLIFE AND DOMESTIC ANIMALS " 

Zinc produces acute toxicity in freshwater organisms over a 
range of concentrations from 90 to 58,100 ug/L and appears to be ,. 
less toxic in harder water. Acute toxicity is, similar for 
freshwater fish and invertebrates. Chronic toxicity values 
range from 47 to 852 ug/L and appear to be relatively unaffected 
by hardness. A final acute-chronic ratio for freshwater species 
of 3.0 has been reported. Although most 
appear to be insensitive to zinc, 

freshwater plants.. 
one species, the alga 

Selenastrum capricornutum, exhibited toxic effects at 
concentrations from 30 to 700 Pg/L. 
values 

Reported acute toxicity 
range from 2,730 to 83,000 ug/L for saltwater fish and 

from 166 to 55,000 ug/L for invertebrate saltwater 
Zinc produces chronic toxicity in the mysid shrimp at 
The fjnal acute-chronic ratio for saltwater species 

1~~'~~~~~ 
is 3.0. 

Toxic effects are observed in saltwater plant species at zinc 
concentrations of 50 to 25,000 ug/L. Bioconcentration factors 



of edible portions of aquatic organisms range from 43 for the 
soft-shell clam to 16,700 for the oyster. 

Zinc poisoning has occurred in cattle. In one .outbreak, 
poisoning was caused by food accidentally contaminated with zinc 
at a concentration of 20 g/kg. An estimated intake of 140 g of 
zinc per cow per day for about 2 days was reported. The exposed 
cows exhibited severe enteritis, and some died or had to be 
slaughtered. Postmortem findings showed severe pulmonary 
emphysema with changes in the myocardium, kidneys, and liver. 
Zinc concentrations in the liver were extremely high. Based on 
relatively limited data, some' researchers have speculated that 
exposure to'excessive amounts of zinc may constitute a hazard to 
horses. Laboratory studies and findings in foals living near 
lead-zinc smelters suggest that excessive exposure to zinc may 

,produce bone changes, joint afflictions, and lameness., In pigs 
given dietary zinc at concentrations greater than 1,000 mg/kg, 
decreased food intake and weight gain were observed. At dietary 
levels greater than 2,000 mg/kg, deaths occurred as soon as 
2 weeks after exposure. Severe, gastrointestinal changes and 
brain damage, both of .which were accompanied by hemorrhages, 
were observed, as well as changes in the joints. High 
concentrations of zinc were found in the liver. 



CYANIDE 

Health Effects 

ffydrogen cyanid’e and its simple salts, such as sodium 
cyari$dt 8 are highly toxic by all routes. Many reports are 
available regarding acute poisoning in humans. Hydrogen cyanide 
va’por fs irritating at very SOW concentrations, is considered 
dangerous at 20 ppm 420 W/m 1, and is fatal at concentrations 
of loo .pp (100 mg/m ) for one hour. NI0S.B notes reports of 
chronic poisoning resulting in fatigue, .weariness and other 
subjective s.ymptoms in workers, but these.findings have been 
disputed by other investigators. Chronic expomire to low levels 
of cyanide salts has been reported to cause enlargement of 
the thyroid gland in humans, apparently due to inefficient 
elimination of the cyanide metabolite thiocyanate. NIOSF (1976) 
concluded that there was no evidence of carcinogenicity, nuta- 
genicity, or teratogenicity for cyanides. Cyanide has been 
shown to produce chromosome breaks in a plant, Vicia faba’.’ 
Because of its mechanism,of action, inhibition of the election 
transport system in oxidative phosphorylation, cyanide is acutely 
toxic to almost all orms of life. A reduction in the TLV 
for HCN from 10 ‘mg/m 5 to a ceiling value of 3 mg/m3 has been 
recommended by several investigators, to prevent ths various 
nonspecific effects noted by several investigators (ACGIE 1990). 

Toxicity to Wildlife and Domestic Animals 

Cyanide is acutely toxic to both freshwater and saltwater 
organisms, causing death at levels of about 50 pg/liter in 
sensitive species and being fatal to many species at levels 
above 200 ug/liter. Final acute values were determined to 
be 44.7 pg/liter for freshwater species and 2.03 pg/liter for 
saltwater species. Effects such as reduced survival and reduced 
reproduction were seen in fish chronically exposed to free 
cyanide;concentrations of from 10 to SO. pg/liter. The final 
acute chronic ratios were determined to be 10.7 and 3.5 for 
freshwater and saltwater organisms, respectively. The final 
chronic values were determined by dividing the acute values 
by the acute-chronic ratio, and were determined to be 4.2 for 
freshwater species and 0.57 for saltwater organisms. An acci- 
dental spill of cyanide caused the death of 4,800 fish in Oak 
Ridge, Tennessee. 
not reported. 

The long-term effects of this spill were 
Livestock death and environmental damagb were 

caused by high levels of cyanide leaching from a drum disposal 
site in Illinois. 
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SELENIUY 

Dealth Effects 

. . ‘.. 

There is no evidence that selenium is carcinogenic in 
humans. Selenium has been tested.by the oral route in experi- 
mental animals, but the available data are insufficient to 
allow unequivocal evaluation of its carcinogenic potential. 
Rowever, recent reports suggest that selenium is not carcino- 
genic. Several.atudies have shown that selenium may actually 
reduce the.incidence of tumors under certain conditions. Muta- 
genicity, -teratogenicity, and reproductive effects have.not 
been adequately tea+. .’ 

. . 
Selenium is an kssential element in animals and probably 

in humans. Rowever, exposure to amounts only slightly above 
the.required levels can produce acute and chronic toxic effects. 
Acute toxicities of selenium compounds vary gre.atly, while 
the chronic effects of most form are similar. Exposure may 

.‘be by oral, inhalation, or dermal routes, and effects in humans 
and experimental animals are similar. .Acute effects include 
degeneration of liver, kidneys, and myocardia, hemorrhages 
in the digestive tract, and brain damage. Eye, nose, and throat 
irritation may also occur with inhalation exposure. The acute 
oral LD 
10 mg/ka! 

value‘of sodium selenite in rats was approximately 
Chronic toxicity in humans appears to occur only 

in areas where foods containing excessive concentrations of 
selenium are ingested. Signs of chronic intoxication include 
depression, nervousness, dermatitis, gastrointestinal distur- 
bances, dental caries and discoloration, lassitude, and partial 
loss of hair and nails. 

, 

Toxicity to Wildlife and Domestic Animals 

.Some food and forage crops growing on certain seleniferous 
soils can accumulate selenium to concentrations as high as 
1,000 ppni: Chronic selenim toxicity can occur in grazing 
animals that consume plants containing 3 to 25 ppm over a long 
period of’ time. Symptoms of chronic poisoning (Walkalia .discase) 
include lack of vitality, loss of hair, sterility, hoof defor- 
mity, lameness, anemia,,.and fatty necrosis of the liver. Acute 
toxic effects including impairment of vision, weakness of limbs, 
and respiratory failure may occur in livestock consuming 100 
to 1,000 ppm of selenium. There are reports that consumption 
of plants containing 400 to ,800 ppm has been lethal to sheep, 
hogs, and calves. There are no reports of increased cancer 
rates among livestock in seleniferous areas. 



. . 
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THALLIUM 

Health Effects 

There is.nO evidence that thallium is carcinogenic in 
humans or experimental animals, and it does not appear to have 
significant mutagenic activity. Exposure to thallium salts 
during critical developmental stages is reported to produce 
achondioplasia in chickens and rats. No other signff icant 
teratogenic effects are xeportsd.,: . . 

Thallium, 4n the form of ,soluble oompounds, ir readily 
absorbed through the skin and gastrointestinal tract. Symptom8 
associated with acute poisoning in humans include gastrointestinal 
irritation; liver and kidney damage; pulmonary edema; degenerative 
changes in the adrenals, peripheral nervous system, and central 
nervous system; and ocular effects, including optic neuritis 
and, rarely, cataracts. The estimated lethal dose for humans 
is 8 to 12 mg/kg. In experimental animals, thallium compounds 
produce effects similatto those seen in humans. Rats appear 
to be particularly,sensitive to the cataractogenic activity ,. 
of thallium. Regardless of the specific thallium compound 

rate of intake, or route of administration, LD 
~~~t~d;ariety of species range from about 3 to 92 mg/ka! 

values 

Toxicity to Wildlife and Domestic Animals 

Acute and chronic toxicity of thallium to freshwater aquatic 
life occurs at concentrations as low as 1,400 and 40 ug/liter, 
respectively. Acute toxicity to saltwater aquatic life occurs 
at concentrations as low as 2,130 ug/lfter. Toxic effect8 
would be expected to occur at lower concentrations among specie8 
more sensitive than those tested. Bioconcentration factor8 
ranged from about 11 for the mussel Mvtilus edulis to about 
1.5~10~ for o5her freshwater and marine invertebrates. Values 
of about 1x10 are reported-for marine- and freshwater fish. 
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